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salt thereof, efficacious in treating various ischemic cardiac diseases, wherein ring A represents a benzene, 
pyridine or cyclohexane ring; ring B represents a pyridine, pyrimidine or imidazole ring; R\ R 2 , R 3 and R 4 
represent each hydrogen, halogen, lower alkoxy, etc.; R 5 represents -NR 11 R 12 (wherein R n and R 12 represent 
each hydrogen, lower alkyl, etc.), etc.; and R 6 represents (a) (wherein R 19 represents hydrogen, lower alkyl, etc.; 
R 20 , R 21 and R 22 represent each hydrogen, halogen, hydroxy, etc.; and r represents an integer of 0.1 to 8), etc. 




( i ) 
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[Field of the Invention] 

The present invention relates to a nitrogeous heterocyclic compound having an excellent activity as a 
drug. 

5 

[Background of the Invention and Prior Art] 

Angina pectoris which is one of ischemic heart diseases has been known as a disease which often 
attacks the aged. Although nitric and nitrous acid compounds, calcium antagonists and 0-blocker have been 

10 used as therapeutic agents therefor, the effect of such a therapeutic agent is far insufficient to treat angina 
pectoris or to prevent the evolution thereof into myocardial infarction. Recently, the age of a patient with 
angina pectoris has lowered and the symptom thereof has become complicated owing to change in the 
style of living, stress increased by the complication of society and so forth, so that a new type of more 
excellent drug has been desired eagerly. 

75 It is believed that cyclic GMP (hereinafter abbreviated to "cGMP") which is one of cyclic nucleotides 
and is known as an intracellular second messenger participates in the action of the nitric and nitrous acid 
compounds among the above drugs which are now used. The relaxing effect of cGMP on the smooth 
muscle of vessel and bronchus is well known. Although the mechanism of action of these drugs are not 
always apparent, it is generally presumed that the activity of this cGMP results from the acceleration of the 

20 synthesis of cGMP which is caused by the activation of guanylate cyclase. However, the above-mentioned 
drugs exhibit a low bioavailability and a relatively short time of action. Further, it is reported that the drug 
resistance is induced, which is a problem in a clinical field. 

Under these circumstances, the present inventors have started studies to develop a new type of more 
excellent drug. 

25 That is, the present inventors have paid their attention to cGMP phosphodiesterase (hereinafter 
abbreviated to "cGMP-PDE")-inhibiting activity and have made extensive studies on compounds having 
such an activity for many years. As a result of the studies, they have found that a nitrogenous heterocyclic 
compound which will be described below has such an activity to be efficacious for various ischemic heart 
diseases and have accomplished the present invention. 

30 Although quinazoline derivatives useful as drugs are included in, e.g., Publication of International Patent 
Application by Japanese No. 502462/1990, they are different from the compounds of the present invention 
in respect of both structure and activity. 

[Disclosure of the invention] 

35 

The present invention provides a nitrogenous heterocyclic compound represented by the following 
general formula (1) or a pharmacologically acceptable salt thereof: 



45 




50 [in formula (1), ring A represents a benzene ring, a pyridine ring or a cyclohexane ring; ring B represents a 
pyridine ring, a pyrimidine ring or an imidazole ring. 

Provided that the ring A and the ring B are combined sharing two atoms and the atoms shared may be 
either a carbon atom or a nitrogen atom. 

In the case where the ring A is a pyridine ring and that except the case where the ring B shares the 
55 nitrogen atom of this pyridine ring to combine therewith, the ring A is represented by 
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25 



30 



40 



45 



50 



55 




R 1 , R 2 , R 3 and R 4 , each of which may be the same or different from one another, represent each a 
70 hydrogen atom, a halogen atom, a lower alkyl group which may be substituted with a halogen atom, a 
cycloalkyl group which may be substituted, a lower alkoxy group, a hydroxyalkyl group, a nitro group, a 
cyano group, an acylamino group, a carboxyl group which may be protected, a group represented by the 
formula 

(0)„ 
-S-R 7 

20 (wherein R 7 represents a lower alkyl group, and n represents 0 or an integer of 1 to 2), or a group 
represented by the formula 



R 45 

/ 

-N 

\ 

R« 



(wherein R 45 and R 4S , each of which may be the same or different from each other, represent each a 
hydrogen atom or a lower alkyl group; or R 45 and R 46 can form a ring which may contain another nitrogen 
atom or oxygen atom together with the nitrogen atom to which they are bonded with the proviso that this 
ring may be substituted); or, two of R\ R 2 , R 3 and R 4 may together form methylenedioxy, ethylenedioxy or 
35 a phenyl ring. 

R 5 represents a hydrogen atom, a halogen atom, a hydroxy I group, a hydrazino group, a lower alkyl 
group, a cycloalkyl group which may be substituted, a lower alkoxy group, a lower alkenyl group, a 
carboxyalkyl group which may be protected, a carboxyalkenyl group which may be protected, a hydroxyal- 
kyl group, a carboxyl group which may be protected, a group represented by the formula 



(0) D 
-S-R 8 

(wherein R 8 represents a lower alkyl group, and m represents 0 or an integer of 1 to 2), a group 
represented by the formula -O-R 9 (wherein R 9 represents a hydroxyalkyl group which may be protected, a 
carboxyalkyl group which may be protected or a benzyl group which may be substituted), a group 
represented by the formula 



>2 Z 



(wherein R 23 represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl group 
or a hydroxyalkyloxy group), a heteroaryl group which may be substituted, a 1 ,3-benzdioxolyl group which 
may be substituted, a 1 ,4-benzdioxyl group which may be substituted, a 1 ,3-benzdioxolylalkyl group which 
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may be substituted, a 1 ,4-benzdioxylalkyl group which may be substituted, a group represented by the 
formula -C(R 24 ) = X [wherein X represents an oxygen atom, a sulfur atom or a group represented by the 
formula =N-R 10 (wherein R 10 represents a hydroxyl group, a cyano group or a carboxyalkyloxy group 
which may be protected); and R 24 represents a hydrogen atom or a lower alky! group], or a group 

5 represented by the formula -NR 11 R 12 (wherein R n and R 12 , each of which may be the same or different 
from each other, represent each a hydrogen atom, a lower alkyl group, a hydroxyalkyl group, an aminoalkyl 
group, a carboxyalkyl group which may be protected, an alkylcarbamoyl group, a carboxyalkylcarbamoyl 
group which may be protected, a heteroarylalkyl group which may be substituted, a 1 ,3-benzoxolylalkyl 
group or a 1 ,4-benzdioxylalkyl group; or, further, R 11 and R 12 can form a ring which may contain another 

w nitrogen atom or oxygen atom together with a nitrogen atom to which they are bonded with the proviso that 
this ring may be substituted). 

R G represents a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a lower alkyl 
group, a lower alkoxy group, a lower alkenyl group, a 1 ,3-benzdioxolylalkyloxy group, a 1 ,4-benzdioxylal- 
kyloxy group, a phenylalkyloxy group which may be substituted, a group represented by the formula 



(wherein R 13 and R 14 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 13 and R 14 may together form 
25 methylenedioxy or ethylenedioxy), a group represented by the formula 



75 



20 




30 




35 a group represented by the formula 



40 




45 a group represented by the formula 



50 




a group represented by the formula 



55 
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(in these formulas, R 15 and R 15 , each of which may be the same or different from each other, represent 
io each a hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R' 5 and R 16 may together 
form methylenedioxy or ethylenedioxy), a piperidne-4-spiro-2'-dioxan-1-yl group, a group represented by 
the formula 



25 



45 




49 



20 (wherein R* 8 and R* 9 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 48 and R 49 may together form 
methylenedioxy or ethylenedioxy; and Z represents a sulfur atom or an oxygen atom), a group represented 
by the formula 



30 (wherein R 50 represents a hydroxyl group, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group which may be protected, a cyano group, a hydroxyalkyl group or a carboxyalkyl group), a 
group represented bythe formula 



35 R 17 

I 



18 



-N-Y-R 

40 [wherein R 17 represents a hydrogen atom, a lower alkyl group, an acyl group, a lower alkoxyalkyl group, a 
carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group represented by 
the formula -(CH 2 ) q - (wherein q is 0 or an integer of 1 to 8), or a group represented by the formula 



0 
1 



50 further, in the group represented by the formula -(Chbjq-, when q is an integer of 1 to 8, each carbon atom 
may have 1 to 2 substituent(s); and R 18 represents a hydrogen atom, a hydroxyl group, a carboxyl group 
which may be protected, a cyano group, an acyl group, a heteroaryl group which may be substituted or a 
cycloalkyl group which may be substituted], or a group represented by the formula 

55 
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25 



j D* o 



192 



(wherein R 19 represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl group, a 
w carboxyalkyl group which may be protected or a hydroxyalkyl group; R 20 , R 21 and R 22 , each of which may 
be the same or different from one another, represent each a hydrogen atom, a halogen atom, a hydroxy I 
group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a lower alkoxyalkyl group, 
a lower alkenyl group, an acyl group, an acylamino group, an alkylsulfonylamino group, a hydroxyiminoalkyl 
group, an alkyloxycarbonylamino group, an alkyloxycarbonyloxy group or a heteroaryl group which may be 
75 substituted; or, further, two of R 20 , R 21 and R 22 may together form a saturated or unsaturated ring which 
may contain a nitrogen atom, a sulfur atom or an oxygen atom; and r represents 0 or an integer of 1 to 8)]. 

The quinazoline derivative represented by the following formula (I) or the pharmacologically acceptable 
salt thereof can be cited as one of the preferred embodiments of the nitrogenous heterocyclic compound 
represented by the formula (1) described above or the pharmacologically acceptable salt thereof: 

20 




(i) 



[in formula (I), R\ R 2 , R 3 and R*, each of which may be the same or different from one another, represent 
each a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl group, a 
cyano group, an acylamino group, a carboxyl group which may be protected or a group represented by the 
formula 



40 



50 



(0) n 

1 7 
-S-R 7 



(wherein R 7 represents a lower alkyl group; and n represents 0 or an integer of 1 to 2), or two of R\ R 2 , R 3 
and R A may together form methylenedioxy, ethylenedioxy or a phenyl ring. 

R 5 represents a hydrogen atom, a halogen atom, a hydroxyl group, a hydrazino group, a lower alkyl 
45 group, a lower alkoxy group, a lower alkenyl group, a carboxyalkyl group which may be protected, a 
carboxyalkenyl group which may be protected, a hydroxyalkyl group, a carboxyl group which may be 
protected, a group represented by the formula 



(0) B 
-S-R 8 



(wherein R 8 represents a lower alkyl group, and m represents 0 or an integer of 1 to 2), a group 
55 represented by the formula -O-R 9 (wherein R 9 represents a hydroxyalkyl group which may be protected, a 
carboxyalkyl group which may be protected or a benzyl group), a group represented by the formula 
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R 23 



5 



(wherein R 23 represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl group 
or a hydroxyalkyloxy group), a heteroaryl group which may be substituted, a 1 ,3-benzdioxolyl group which 
may be substituted, a 1 ,4-benzdioxyl group which may be substituted, a 1 ,3-benzdioxolylalkyl group which 
may be substituted, a 1 ,4-benzdioxylalkyl group which may be substituted, a group represented by the 

w formula -C(R 2 *) = X [wherein X represents an oxygen atom or a group represented by the formula =N-R 10 - 
(wherein R 10 represents a hydroxyl group or a carboxyalkyloxy group which may be protected); and R 24 
represents a hydrogen atom or a lower alkyl group], or a group represented by the formula -NR 11 R 12 
(wherein R 11 and R 12 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group, a hydroxyalkyl group, an aminoalkyl group, a carboxyalkyl group which 

75 may be protected, an alkylcarbamoyl group, a 1 ,3-benzoxolylalkyl group or a 1 ,4-benzdioxylalkyl group; or, 
further, R 11 and R 12 can form a ring which may contain another nitrogen atom or oxygen atom together with 
a nitrogen atom to which they are bonded with the proviso that this ring may be substituted). 

r6 represents a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a lower alkyl 
group, a lower alkoxy group, a 1 ,3-benzdioxolylalkyloxy group, a 1 ,4-benzdioxylalkyloxy group, a phenylal- 

20 kyloxy group which may be substituted, a group represented by the formula 



(wherein R 13 and R u , each of which may be the same or different from each other, represent each a 
30 hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 13 and R 14 may together form 
methylenedioxy or ethylenedioxy), a group represented by the formula 



25 




35 




40 



a group represented by the formula 



45 




50 



a group represented by the formula 



55 
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a group represented by the formula 



5 




io (in these formulas, R 15 and R' G represent each a hydrogen atom, a lower alkyl group or a lower alkoxy 
group; or, further, R 15 and R 16 may together form methylenedioxy or ethylenedioxy), a piperidne-4-spiro-2'- 
dioxan-1-yl group or a group represented by the formula 

R 17 
-N-Y-R 18 

20 [wherein R 17 represents a hydrogen atom, a lower alkyl group, an acyl group, a lower alkoxyalkyl group, a 
carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group represented by 
the formula -(CH 2 ) q - (wherein q is 0 or an integer of 1 to 8), or a group represented by the formula 

0 

25 1 

-C-; 



further, in the group represented by the formula -(CH 2 ) q -, when q is an integer of 1 to 8, each carbon atom 
30 may have 1 to 2 substituent(s); and R 18 represents a hydrogen atom, a hydroxyl group, a carboxyl group 
which may be protected, a cyano group, an acyl group, a heteroaryl group which may be substituted or a 
group represented by the formula 

<x> ■ 

40 or a group represented by the formula 

R" 



50 (wherein R 19 represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl group, a 
carboxyalkyl group which may be protected or a hydroxyalkyl group; R 20 , R 21 and R 22 , each of which may 
be the same or different from one another, represent each a hydrogen atom, a halogen atom, a hydroxyl 
group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a lower alkoxyalkyl group, 
a lower alkenyl group, an acyl group, an acylamino group, an alkylsulfonylamino group, a hydroxyiminoalkyl 

55 group, an alkyloxycarbonylamino group, an alkyloxycarbonyloxy group or a heteroaryl group which may be 
substituted; or, two of R 20 , R 21 and R 22 may together form a saturated or unsaturated ring which may 
contain a nitrogen atom, a sulfur atom or an oxygen atom; and r represents 0 or an integer of 1 to 8)]. 
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The present invention also provides a preventive or therapeutic agent for diseases for which 
phosphodiesterase-inhibiting action is efficacious, especially for which cyciic-GMP phosphodiesterase- 
inhibiting action is efficacious, which contains a nitrogenous heterocyclic compound or a pharmacologically 
acceptable salt thereof described above as the active ingredient. 
5 As diseases described above, ischemic heart diseases, concretely angina pectoris, hypertension, heart 
failure and asthma, are cited. 

Furthermore, the present invention provides a drug composition comprising a nitrogenous heterocyclic 
compound and/or a pharmacologically acceptable salt thereof described above and a pharmacologically 
acceptable filler. 

10 The present invention provides a use of a nitrogenous heterocyclic compound or a pharmacologically 
acceptable salt thereof to prepare a therapeutic agent for diseases for which phosphodiesterage-inhibiting 
action is efficacious, and a treating method for a disease which comprises administering a therapeutic 
effective amount of a nitrogenous heterocyclic compound and/or a pharmacologically acceptable salt 
thereof to a patient suffering from a disease for which phosphodiesterase-inhibiting action is efficacious. 

15 The lower alky! group defined with respect to R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 11 , R 12 , R 13 , R 1 \ R 15 , R 16 , 
R 17 , R 19 , R 20 , R 2 \ R 22 , R 23 , R 24 , R 45 , R 46 , R 48 , R 49 and R 50 in the above definition of the compound (1) 
according to the present invention is a straight-chain or branched alkyl group having 1 to 8 carbon atoms 
and examples thereof include methyl group, ethyl group, propyl group, isopropyl group, butyl group, 
isobutyl group, sec-butyl group, tert-butyl group, pentyl group (amyl group), neopentyl group, tert-pentyl 

20 group, 2-methylbutyl group, 3-methylbutyl group, 1 ,2-dimethylpropyl group, hexyl group, isohexyl group, 1- 
methylpentyl group, 2-methylpentyl group, 3-methylpentyl group, 2,2-dimethylbutyl group, 2,3-dimethylbutyl 
group, 3,3-dimethylbutyl group, 2-ethylbutyl group, 1,1,2-trimethylpropyl group, 1,2,2-trimethylpropyl group, 
1-ethyl-1-methylpropyl group, 1-ethyl-2-methylpropyl group, heptyl group and octyl group. Among these 
groups, methyl group, ethyl group, propyl group and isopropyl group are cited as preferable ones. Among 

25 these groups, methyl group and ethyl group are cited as still preferable ones. 

In these lower alkyl groups, a carbon atom at its terminal may be represented by a sulfonic acid group 
(-SO3H) or a group represented by the formula -ONO2. Furthermore, the sulfonic acid group may form a 
salt such as groups represented by the formulas -S0 3 Na and -S0 3 K. 

The lower alkyl group which may be substituted with a halogen atom used in the definition of R\ R 2 , R 3 

30 and R 4 refers to a lower alkyl group described above in which one or two or more hydrogen atoms may be 
replaced by halogen atom(s). 

The lower alkoxy group defined with respect to R\ R 2 , R 3 , R 4 , R 5 , R 6 , R 13 , R 14 , R 15 , R 15 , R 20 , R 21 , R 22 , 
R 23 , R 48 , R 49 and R 50 is a straight-chain or branched alkoxy group having 1 to 8 carbon atoms and 
examples thereof include methoxy group, ethoxy group, n-propoxy group, isopropoxy group, n-butoxy 

35 group, isobutoxy group, sec-butoxy group, tert-butoxy group, 2-methylbutoxy group, 2,3-dimethylbutoxy 
group and hexyloxy group. Among these groups, methoxy group and ethoxy group are cited as preferable 
ones. 

The lower alkenyl group defined with respect to R 5 , R 6 , R 20 , R 21 and R 22 is one derived from the above- 
mentioned lower alkyl group and examples thereof include ethylene group, propylene group, butylene group 

40 and isobutylene group. 

The hydroxyalkyl group defined with respect to R\ R 2 , R 3 , R 4 , R 5 , R", R 12 , R 17 , R 19 , R 23 and R 50 is 
one derived from the above-mentioned lower alkyl group. 

The hydroxyalkyl group which may be protected used in the definition of R 9 refers to a hydroxyalkyl 
group wherein the hydroxyl group is protected with, for example, nitro group, a lower alkyl group as 

45 described above such as methyl group and ethyl group, an acyl group such as acetyl group, propionyl 
group, butyroyl group, pivaloyl group and nicotinoyl group or other group which may have a c-GMP PDE- 
inhibitory activity. The nitrogenous heterocyclic compound thus protected according to the present invention 
exhibits an effect as a drug after being deprotected the protective group in vivo or as such. 

The acyl group defined with respect to R 17 , R 18 , R 19 , R 20 , R 21 and R 22 is one derived from an aliphatic 

50 one, an aromatic one or a heterocycle and examples thereof include lower alkanoyl groups such as formyl 
group, acetyl group, propionyl group, butyryl group, valeryl group, isovaleryl group and pivaloyl group; aroyl 
groups such as benzoyl group, toluoyl group and naphthoyl group; and heteroaroyl groups such as furoyl 
group, nicotinoyl group and isonicotinoyl group. Among these groups, formyl group, acetyl group and 
benzoyl group are cited as preferable ones. 

55 The carboxyl-protective group defined with respect to R\ R 2 , R 3 , R 4 , R 5 , R 18 and R 50 includes lower 
alkyl groups such as methyl group, ethyl group and t-butyl group; lower alkyl groups substituted with a 
phenyl group which may have a substituent, such as p-methoxy benzyl group, p-nitrobenzyl group, 3,4- 
dimethoxybenzyl group, diphenylmethyl group, trityl group and phenethyl group; halogenated lower alkyl 
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groups such as 2,2,2-trichloroethyl group and 2-iodoethyl group; lower alkanoyloxy lower alkyl groups such 
as pivaloyloxymethyl group, acetoxymethyl group, propionyloxymethyl group, butyryloxymethyl group, 
valeryloxymethyl group, 1-acetoxy ethyl group, 2-acetoxyethyl group, 1-pivaloyloxyethyl group and 2- 
pivaloyloxyethyl group; higher alkanoyloxy lower alkyl groups such as palmitoyloxyethyl group, hep- 

5 tadecanoyloxymethyl group and 1 -palmitoyloxyethyl group; lower alkoxy-carbonyloxy lower alkyl groups 
such as methoxycarbonyloxymethyl group, 1-butoxycarbonyloxyethyl group and l-(isopropoxycarbonyloxy)- 
ethyl group; carboxy lower alkyl groups such as carboxymethyl group and 2-carboxyethyl group; 
heterocyclic groups such as 3-phthaIidyl group; benzoyloxy lower alkyl groups which may have a 
substituent, such as 4-glycyloxybenzoyloxymethyl group and 4-[N-(t-butoxycarbonyl)glycyloxy]- 

70 benzoyloxymethyl group; (substituted dioxolene) lower alkyl groups such as (5-methyl-2-oxo-1 ,3-dioxolen-4- 
yl)methyl group; cycloalkyl-substituted lower alkanoyloxy lower alkyl groups such as 1 -cyclohexylacetylox- 
yethyl group; and cycloalkyloxycarbonyloxy lower alkyl groups such as 1-cyclohexyloxycarbonyloxyethyl 
group. 

Further, the protected carboxyl group also includes various acid amides groups. That is, the protected 
75 carboxyl group may be any one, so far as it can be deprotected in vivo to give a carboxyl group. The 

nitrogenous heterocyclic compound thus protected according to the present invention exhibits an effect as a 

drug after being deprotected the protective group in vivo or as such. 

Although the cycloalkyl group which may be substituted used in the definition of R\ R 2 , R 3 , R 4 , R 5 and 

R 18 refers to one having 3 to 8 carbon atoms, those having 3 to 6 carbon atoms are preferable. 
20 The heteroaryl group constituting the heteroaryl group which may be substituted defined with respect to 

R 5 , R 18 , R 20 , R 21 and R 22 is a 5- to 7-membered monocyclic group or a condensed heterocyclic group each 

containing one to two oxygen atom(s), nitrogen atom(s) or sulfur atom(s) as the heteroatom(s) and examples 

thereof include furyl group, pyridyl group, thienyl group, imidazolyl group, quinazolyl group and ben- 

zimidazolyl group. 

25 The heteroaryl group constituting the heteroarylalkyl group which may be substituted defined with 
respect to R 11 and R 12 refers to any of the heteroaryl groups described above. Further, the alkyl group 
constituting the heteroaryl group refers to any of the lower alkyl groups described above. 

« R ii(45) and r12(46) and tne nitrogen atom to which both groups are bonded may together form a ring 
which may contain another nitrogen atom or an oxygen atom" described in the definition of R 11 and R 12 , 

30 and R 45 and R 46 refers to piperidino group, piperazino group and morpholino group as specific examples. 
Further, the substituent with which the ring may be substituted includes hydroxyl group; halogen atoms 
such as chlorine atom, fluorine atom, bromine atom and iodine atom; lower alkyl groups such as methyl, 
ethyl and t-butyl; lower alkoxy groups such as methoxy, ethoxy and t-butoxy; cyano groups; carboxyl 
groups which may be protected; hydroxyalkyl groups; carboxyalkyl groups; heteroaryl groups such as 

35 tetrazolyl group; and so on. The ring may have one to two substituents described above. 

The substituent constituting the "heteroaryl group which may be substituted" contained in the definition 
of R 5 , R 18 , R 20 , R 21 and R 22 , the "phony lalkyloxy group which may be substituted" contained in the 
definition of R 6 , the "1,3-benzdioxolyl group which may be substituted, 1 ,4-benzdioxyl group which may be 
substituted, 1 ,3-benzdioxolylalkyl group which may be substituted or 1 ,4-benzdioxylalkyl group which may 

40 be substituted" contained in the definition of R 5 , the "benzyl group which may be substituted" defined with 
respect to R 9 and the "heteroarylalkyl group which may be substituted" defined with respect to R 11 and R 12 
includes, for example, hydroxyl group; nitro group; halogen atoms such as chlorine atom, fluorine atom, 
bromine atom and iodine atom; lower alkyl groups such as methyl, ethyl and t-butyl; lower alkoxy groups 
such as methoxy, ethoxy and t-butoxy; carboxyl groups which may be protected; hydroxyalkyl groups; 

45 carboxyalkyl groups; tetrazolyl group; and so on. 

Further, the substituent constituting the "group represented by the formula -(CH 2 ) q - wherein each 
carbon may have one to two substituents when q is an integer of 1 to 8" contained in the definition of Y 
includes the same substituents as those described above. 

Although the acylamino group defined with respect to R\ R 2 , R 3 , R 4 , R 20 , R 21 and R 22 refers to an 

50 amino group wherein an acyl group(s) as described above is(are) bonded to the nitrogen atom of the amino 
group, i.e., monoacylamino group or diacylamino group, the monoacylamino group is preferred. 

The halogen atom defined with respect to R\ R 2 , R 3 , R 4 , R 5 , R 5 , R 20 , R 21 , R 22 and R 50 includes fluorine 
atom, chlorine atom, bromine atom and iodine atom. 

The carboxylalkyl group which may be protected defined with respect to R 5 , R 9 , R 10 , R 11 , R 12 , R 17 and 

55 R 19 is a carboxyalkyl group wherein the carboxyl group may be protected with the carboxyl-protective 
group described above. Further, the carboxy group(s) in this carboxyalkyl group may be bonded to any and 
one to two carbon atom(s) of the lower alkyl group as described above. 
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The carboxyalkenyl group which may be protected defined with respect to R 5 refers to a carboxyal- 
kenyl group wherein the carboxyl group is protected with the carboxyl-protective group described above. 
Further, the carboxy group(s) in this carboxyalkenyl group may be bonded to any and one to two carbon 
atom(s) of the lower alkyl group as described above. 
5 The lower alkoxyalkyl group defined with respect to R 17 , R 19 , R 20 , R 21 and R 22 is one derived from the 
above-mentioned lower alkyl group and examples thereof include methoxymethyl group, methoxyethyl 
group, methoxybutyl group and ethoxyethyl group. 

The aminoalkyl group defined with respect to R 11 and R 12 refers to a lower alkyl group as described 
above wherein an amino group is bonded to any of the carbon atoms constituting the lower alkyl group. 
70 The alkylcarbamoyl group defined with respect to R 11 and R' 2 refers to one derived from the above- 
mentioned lower alkyl group. 

The carboxyalkylcarbamoyl group which may be protected used in the definition of R 11 and R 12 refers 
to any of the alkylcarbamoyl groups described above which has a carboxyl group, which may be protected, 
bonded to any carbon atom of the alkyl. 
75 The alkylsulfonylamino group defined with respect to R 20 , R 21 and R 22 refers to one derived from the 
above-mentioned lower alkyl group. 

The hydroxyiminoalkyl group defined with respect to R 20 , R 21 and R 22 is a lower alkyl group as 
described above wherein a hydroxyimino group is bonded to any of the carbon atoms constituting the lower 
alkyl group. 

20 Although the alkyloxycarbonylamino group defined with respect to R 20 , R 21 and R 22 is an amino group 
wherein the nitrogen atom of the amino group is mono-or disubstituted with an alkyloxycarbonyl derived 
from the above-mentioned lower alkyl group, the mono-substituted alkyloxycarbonylamino group is prefer- 
able. 

The alkyloxycarbonyloxy group defined with respect to R 20 , R 21 and R 22 refers to a group wherein an 
25 alkyloxycarbonyl derived from the above-mentioned lower alkyl group is bonded to an oxygen atom. 

The hydroxyalkyloxy group defined with respect to R 23 refers to one derived from the hydroxyalkyl 
group described above. 

In the compounds of the present invention, a ring part of a bicyclic skeleton wherein the ring A and ring 
B are combined or a three or more ring skeleton when two of the substituents on the ring A together form a 
30 ring, is formed. Among these, desirable examples are as follows: 



35 



40 





c) d) 




45 N N 




e) 



f ) 



50 




c 




55 



Among these, a), b), c) and e) are cited as more desirable ones and a), b) and c) are cited as more 
desirable ones. Most desirable one is a). 
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The pharmacologically acceptable salt includes inorganic acid salts such as hydrochloride, 
hydrobromide, sulfate and phosphate; organic acid salts such as acetate, maleate, tartrate, methanesul- 
fonate, benzenesulfonate and toluenesulfonate; and amino acid salts such as argininate, aspartate and 
glutamate. Further, some of the compounds may form metal salts such as Na, K, Ca or Mg, and the 
5 pharmacologically acceptable salt of the present invention also includes these metal salts. 

Although the compound of the present invention may be present as various isomers including 
geometrical isomers, i.e., cis-isomer and trans-isomer, and optical isomers, i.e., d-isomer and l-isomer 
depending upon the kinds and combination of the substituents, it is needless to say that the compounds of 
the present invention includes all of the isomers. 
70 Preferable specific examples of the compound of the present invention will now be described in order 
to facilitate the understanding of the present invention, though it is needless to say that the compounds of 
the present invention are not limited to these examples. 

The most desirable specific examples of the compound include compounds represented by the 
following general formula (A) and pharmacologically acceptable salts thereof: 

75 



20 



25 




(A) 



[in general formula (A), R\ R 2 , R 3 , R*, R 1 \ R 12 , R 19 , R 20 , R 21 , R 22 and r are the same as those in general 
formula (1)]. 

As R\ R 2 , R 3 and R 4 , each of which may be the same or different from one another, hydrogen atom, a 
30 halogen atom and cyano group are preferable and, among them, hydrogen atom, cyano group and chlorine 
atom are still preferable. 

To enter into details with respect to the combination of R\ R 2 , R 3 and R\ it is desirable that one of R\ 
R 2 , R 3 and R* is cyano group or chlorine atom and the others are hydrogen atoms and, among them, it is 
most desirable that R 2 is cyano group or chlorine atom and R 1 , R 3 and R 4 are hydrogen atoms. 
35 As R n and R 12 , each of which may be the same or different from each other, hydrogen atom, a lower 
alky I group and a carboxyalkyl group which may be protected are preferable and, among these, hydrogen 
atom, methyl group and 3-carboxypropyl group are preferable. 

Further, it is most desirable that R 11 and R 12 , together with the nitrogen atom to which they are bonded, 
form a ring which may be substituted, and among them, a piperidine ring is most desirable. It is still 
40 preferable that this ring is substituted with a lower alkyl group, a lower alkoxy group, a carboxyl group which 
may be protected, a hydroxy I group, a halogen atom, a hydroxyalkyl group or a carboxyalkyl group, and 
among them, a carboxyl group which may be protected is most preferable. 

R 19 is preferably a hydrogen atom or a lower alkyl group such as methyl group and ethyl group, 
particularly preferably a hydrogen atom. 
45 r is desirably 0, 1 or 2, most desirably 1. 

As R 20 , R 21 and R 22 , a hydrogen atom, a lower alkyl group, a lower alkoxy group and a halogen atom 
are preferable, or it is preferable that two of R 20 , R 21 and R 22 together form methylenedioxy or 
ethylenedioxy. 



so [Preparation process] 

Representative processes for the preparation of the compound according to the present invention will 
now be described below. 

Though compounds having a quinazoline skelton are mainly described in the following explanation, the 
55 following explanation can be applied for compounds having a skelton other than the quinazoline skelton. 
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Preparation process 1 

When R 5 is a hydrogen atom, a halogen atom or a group selected from among those which are directly 
bonded to the quinazoline skeleton through a carbon atom in the general formula (I), a compound 
represented by the general formula (I) can also be prepared by the following process: 



70 



R' 0 




(II) 



75 



20 



phosphorus oxychloride or 
phosphorus oxychloride + phosphorus 
pentachloride / heating 



25 




(III) 



30 (in a series of formulas, R 5 a is a hydrogen atom, a halogen atom or a group selected from among those 
which are directly bonded to the quinazoline skeleton through a carbon atom in R 5 described above; and 
R 1 , R 2 , R 3 and R 4 are each as defined above. 

That is, this process is one for preparing a quinazoline derivative represented by the general formula 
(III) by reacting a quinazoline derivative represented by the general formula (II) with phosphorus oxychloride 

35 or by reacting it with phosphorus oxychloride in the presence of phosphorus pentachloride under heating. 



Preparation process 2 



When R 5 is a group selected from among a hydrogen atom, a halogen atom, a group represented by 
40 the formula 



«»■ 

I o 
-S-R 8 

45 

(wherein R 8 and m are each as defined above), a group represented by the formula -O-R 9 (wherein R 9 is as 
defined above), a heteroaryl group which may be substituted and a group which is directly bonded to the 
ring through a carbon atom (for example, a lower alkyl group, a carboxyl group which may be protected, a 
50 1 ,3-benzodioxolyl group which may be substituted, a 1 ,4-benzodioxyl group which may be substituted, a 
1 ,3-benzodioxolylalkyl group which may be substituted and a 1 ,4-benzodioxylalkyl group which may be 
substituted); and R 5 is a group selected from among those defined above with respect to R s except a 
hydrogen atom, halogen atoms and lower alkyl groups in the general formula (I), a compound represented 
by the general formula (I) can be prepared by the following process: 

55 
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R ' E 



5 



V 




(IV) 



10 



(base) 



H— R 6 * or its salt 



(VI) 



15 




(V) 



20 



[in a series of formulas, R\ R 2 , R 3 and R* are each as defined above; R 5 b represents a group selected from 
25 among a hydrogen atom, a halogen atom, a group represented by the formula 



(wherein R 8 and m are each as defined above), a group represented by the formula -O-R 9 (wherein R 9 is as 
defined above), a heteroaryl group which may be substituted and a group which is directly bonded to the 

35 ring through a carbon atom (for example, a lower alky I group, a carboxyl group which may be protected, a 
1 ,3-benzodioxolyl group which may be substituted, a 1 ,4-benzodioxyl group which may be substituted, a 
1 ,3-benzodioxolylalkyl group which may be substituted and a 1 ,4-benzodioxylalkyl group which may be 
substituted); R 5 a represents a group selected from among those defined above with respect to R 6 except a 
hydrogen atom, halogen atoms and lower alkyl groups; and E represents an eliminable group]. 

40 That is, this process is one for preparing an objective compound (V) by condensing a quinazoline 
derivative represented by the general formula (IV) with a compound represented by the general formula 
(VI). 

The eliminable group represented by E in the formula includes halogen atoms and alkoxy groups. 
This process may be conducted in the presence of a base at need. 
45 The base includes organic bases such as triethylamine, pyridine and diisopropylethylamine; inorganic 
bases such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and 
sodium hydride; and alkoxides such as sodium methoxide and potassium t-butoxide. 

As the reaction solvent, every solvent which is inert to the reaction can be used and examples thereof 
include ethanol, isopropyl alcohol, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. This process 
so can be conducted even in the absence of any solvent in some cases. 
The reaction temperature preferably ranges from -20 to 300 • C. 

Preparation process 3 

55 When R s is a group selected from among those defined above with respect to R 5 except a hydrogen 
atom, halogen atoms and groups which are directly bonded to the quinazoline skeleton through a carbon 
atom; and R 6 is a group selected from among those defined above with respect to R 6 except halogen 
atoms in the general formula (I), a compound represented by the general formula (I) can be prepared by the 



30 



-S-R 8 
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following process: 



(VII) 



VIII) 



(in a series of formulas, R\ R 2 , R 3 and R 4 are each as defined above; R 5 C is a group selected from 
30 among those defined above with respect to R 5 except a hydrogen atom, halogen atoms and groups which 
are directly bonded to the quinazoline skeleton through a carbon atom; 

R 5 b is a group selected from among those defined above with respect to R 6 except halogen atoms; and 
F represents an eliminable group). 

That is, this process is one for preparing an objective compound (VIII) by condensing a compound 
35 represented by the general formula (VII) with a compound represented by the general formula (IX). 

The eliminable group represented by F in the formula includes, for example, halogen atoms, alkylthio 
groups and so forth. 

This process may be conducted in the presence of a base at need. 

The base includes organic bases such as triethylamine, pyridine and diisopropylethylamine; inorganic 
40 bases such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and 
sodium hydride; and aikoxides such as sodium methoxide and potassium t-butoxide. 

As the reaction solvent, every solvent which is inert to the reaction can be used and examples thereof 
include ethanol, isopropanoi, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. 

The reaction temperature preferably ranges from 0 to 300 *C. 

45 

Preparation process 4 

When R 5 is a group represented by the formula 
50 0 

-C-R 24 




55 (wherein R 2 * is a hydrogen atom or a lower alkyl group in the general formula (I), a compound represented 
by the general formula (I) can also be prepared by the following process: 
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10 



15 



20 



25 




(X) 



2 5 



reducing agent or 
nucleophilic reagent 



(XI) 



(in a series of formulas, R\ R 2 , R 3 , R 4 and R 6 are each as defined above; and R 24 and R 25 , each of 
which may be the same or different from each other, represent each a hydrogen atom or a lower alky I 
group). 

That is, this process is one for preparing an objective compound (XI) by reacting a compound 
30 represented by the general formula (X) with an ordinary reducing agent or an ordinary nucleophilic reagent, 
either directly or through the oxidation of an alcohol (XII). 

The reducing agent includes lithium aluminum hydride, sodium borohydride, diisobutylaluminum 
hydride and so forth. 

The nucleophilic reagent includes lower alkyl metals such as methyllithium, methylmagnesium bromide 
35 and so forth. 

The oxidizing agent to be used when the reaction is conducted through the alcohol (XII) includes 
potassium bichromate/sulfuric acid, dimethyl sulfoxide/oxalyl chloride and so forth. 
As the reaction solvent, every solvent which is inert to the reaction can be used. 
The reaction temperature ranges from 0 * C to the refluxing temperature of the solvent. 



40 



Preparation process 5 

When R 5 is a group represented by the formula 



45 



50 



-ON-OR 



10 



24 



R 



(wherein R 10 and R 24 are each as defined above) in the general formula (I), a compound represented by the 
general formula (I) can also be prepared by the following process: 



55 
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5 



70 



75 



20 




(X!) 



(XIII) 

1 0 



25 (in a series of formulas, R\ R 2 , R 3 , R\ R e , R 10 and R 24 are each as defined above). 

That is, this process is one for preparing a compound represented by the formula (XIII) by reacting a 
compound represented by the general formula (XI) with hydroxyamine. 

As the reaction solvent, every solvent which is inert to the reaction can be used. 

The reaction temperature ranges form 0 0 C to the refluxing temperature of the solvent. 

30 

Preparation process 6 

When R 5 is a group represented by the formula 



35 



40 



R 

/ 

-OC 
R» r27 



26 



(wherein R 2 * is as defined above; R 26 represents a hydrogen atom or a lower alkyl group; and R 27 
represents a hydrogen atom, a lower alkyl group, a carboxyl group which may be protected or a 
45 carboxyalkyl group which may be protected) in the general formula (I), a compound represented by the 
formula (I) can also be prepared by the following process: 



50 



55 
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0 

II s K 2 0 
(PhO) 2 PCHCT (XVI) or 
X K 27 



Ph. 



R 



2 6 



Ph/P-C' (XVII) 
Ph x X R 27 




(XV) 



(in a series of formulas, R\ R 2 , R 3 , R*, R 6 , R 2 \ R 2G and R 27 are each as defined above; and Ph 
represents a phenyl group). 

That is, this process is one for preparing a compound represented by the general formula (XV) by 
reacting a compound represented by the general formula (XIV) with a compound represented by the 
general formula (XVI) or the general formula (XVII) through the Wittig reaction. 

As the reaction solvent, every solvent which is inert to the reaction can be used. 

The reaction temperature ranges from 0 • C to the refluxing temperature of the solvent. 



Preparation process 7 



When R 5 is a group represented by the formula 



R 26 

/ 

•C=C 
R24 R* 7 



(wherein R 2 *, R 26 and R 27 are each as defined above) in the general formula (I), a compound represented 
by the formula (I) can also be prepared by the following process: 
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R' R s 




2 6 



C=C 



\ na 7 



2 4- 



(XV) 



70 



75 



20 



Pd-C or Pt 




2 6 



CH-CH 
I \R 
R 2 + 



\ nS7 



(XVI II) 



25 

(in a series of formulas, R\ R 2 , R 3 , R 4 , R 6 , R 2 \ R 26 and R 27 are each as defined above). 
That is, this process is one for preparing an objective compound (XVHI) by reducing the compound 
represented by the general formula (XV) prepared in the Preparation process 6. 

The reduction can be conducted by conventional means, for example, catalytic reduction using 
30 palladium/carbon or platinum catalyst. 

As the reaction solvent, every solvent which is inert to the reaction is used. 



Preparation process 8 
35 When R 6 is a group represented by the formula 



> 2 o 



40 




I 2 t 



I 9 



NH: 



45 (wherein R 19 , R 20 , R 21 and r are each as defined above) in the general formula (I), a compound represented 
by the general formula (I) can also be prepared by the following process: 
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70 



I 3 




t 2 0 



« N-(CH a )r-/ 




» 2 I 



NO: 



(XIX) 



75 



20 



25 



R 1 9 R 20 
R ' N-{CH a ) T -^ 





R at 
NH 2 



(XX> 



30 



35 



(in a series of formulas, R\ R 2 , R 3 , R 4 , R 5 , R 19 , R 20 , R 21 and r are each as defined above). 

That is, this process is one for preparing an objective compound (XX) by reducing a compound 
represented by the general formula (XIX). 

The reduction is conducted by conventional means, e.g., catalytic reduction using palladium/carbon or 
platinum catalyst or reduction with iron or tin. 

As the reaction solvent, every solvent which is inert to the reaction can be used. 

Preparation process 9 



When R 5 is a group represented by the formula -OR 9 ' (wherein R 9 ' is a carboxyl group which may be 
protected) in the general formula (I), a compound represented by the formula (I) can be prepared by the 
40 following process: 



45 



50 



55 
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(The first step) 



w 




N 

N 0-(CH a ) w -CH,0H 



(XXI) 



75 



Oxidation 



20 



25 



R 1 R 6 




N 

A 

K 0-(CH a ) m -CHO 



(XXI!) 



30 



35 



(in a series of formulas, R\ R 2 , R 3 , R* and R 6 are each as defined above; and m represents 0 or an 
integer of 1 to 2). 

That is, this process is one for preparing a compound represented by the general formula (XXII) by 
oxidizing a compound represented by the general formula (XXI) by conventional means. 

As the oxidizing agent, everyone can be used so far as it is conventionally used and examples thereof 
include chrominum (VI), dimethyl sulfoxide and oxalyl chloride. 

As the reaction solvent, every solvent which is inert to the reaction can be used. 

The reaction temperature ranges from 0 * C to the refluxing temperature of the solvent. 



40 



45 



50 



55 
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(The second step) 




N 

A 

N 0-(CH 3 )^-CH0 



(XXII) 



10 



15 



20 



R a *0 / 



+ 

0 
II 

P-CH-COOR 30 
I 

R as 

or 



(XXIII) 



25 



R a V 

R ae — P= C- COOR 30 
R 28/ I 

0 33 



(XXI 1 1 > • 



30 



35 



40 



Wittig reaction 




(XXIV) 



K 0-(CH*) m -CH=C-COQR 3 ° 



I 2 9 



(in a series of formulas, R\ R 2 , R 3 , R 4 , R 6 and m are each as defined above; and R 28 , R 29 and R 30 , 
45 each of which may be the same or different from one another, represent each a hydrogen atom or a lower 
alkyl group). 

That is, this process is one for preparing a compound represented by the general formula (XXIV) by 
reacting the compound (XXII) prepared in the first step with the Wittig reagents (XXIII) or (XXIII)*. 
As the reaction solvent, everyone which is inert to the reaction can be used, 
so The reaction temperature ranges from 0 * C to the refluxing temperature of the solvent. 
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(The third step) 



R' R 6 



R 5 



R a 




N 0-(CH 2 ) m -CH=C-CQOR 30 
R 2 9 



(XXIV) 



reduction 



R 3 



R a 




0-(CH 3 ) in -CH J CH-COQR 30 
R a<? 



(XXV) 



V 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 6 , R 29 , R 30 and m are each as defined above). 

That is, this process is one for preparing the objective compound (XXV) by reducing the compound 
(XXIV) prepared in the second step. 

The reduction may be conducted by conventional means, and examples thereof include catalytic 
reduction using palladium/carbon or platinum catalyst 

Preparation process 10 

When R 6 is a group represented by the formula 



(wherein R 19 , R 20 , R 21 and r are each as defined above; and R 31 represents an acyl group, a lower 
alkylsulfonyl group or a lower alkyloxycarbonyl group) in the general formula (I), a compound represented 
by the general formula (I) can also be prepared by the following process: 
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R1? 

V N-(CH 2 ) r -/^ 



10 





2 ] 



(XX) 



75 



acylation or 
sulfonylaiion or 
J, alkoxycarbonylation / 



base 



20 



25 



J 3 



I 3 0 



R ' N-(CH 2 )r-/ 





2 J 



NHR 



3 1 



(XXVI) 



30 



35 



40 



(in a series of formulas, R\ R 2 , R 3 , R 4 , R 5 , R 19 , R 20 , R 21 , R 31 and r are each as defined above). 

That is, this process is one for preparing an objective compound (XXVI) by subjecting the compound 
represented by the general formula (XX) prepared in the Preparative process 8 to the conventional 
acylation, sulfonylation or alkoxycarbonylation in the presence of a base. 

As the acylating agent, every acylating agent which is conventionally used, for example, activated 
derivatives of carboxylic acids such as acid chloride, acid anhydride and mixed acid anhydride; and 
condensing agents such as dicyclohexylcarbodiimide is used. 

As the sulfonylating agent, every sulfonylating agent which is conventionally used can be used and 
examples thereof include a lower alkylsulfonyl chloride and a lower alkylsulfonic anhydride. 

The alkoxycarbonylating agent includes every alkoxycarbonylating agent which is conventionally used, 
for example, a lower alkyloxycarbonyl chloride and a lower alkyl pyrocarbonate. 

As the base, every base can be used and examples thereof include organic bases such as pyridine and 
triethylamine; and inorganic bases such as sodium carbonate, potassium carbonate, sodium hydroxide and 
sodium hydride. 



Preparation process 1 1 

45 

When the ring A is selected from any of a benzene ring, a pyridine ring and a cyclohexane ring, the 
ring B is selected from among a pyridine ring, a pyrimidine ring and an imidazole ring, R s represents a 
group selected from among those defined above with respect to R 5 except groups which are directly 
bonded to the ring portion through a carbon atom; and R 6 represents a group selected from among those 
so defined above with respect to R 5 except groups which are directly bonded to the ring portion through a 
carbon atom in the general formula (1), the compound represented by the general formula (1) can also be 
prepared by the following process. The case in which the ring portion forms a quinazoline skeleton is shown 
below as the representative of the above: 



55 
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(The first step) 




(XXVII) 



(XXVIII) 



R 4 



(in a series of formulas, R\ R 2 , R 3 and R 4 are each as defined above; R 5 a represents a group selected 
30 from among those defined above with respect to R 5 except groups which are directly bonded to the ring 
portion through a carbon atom; and X represents a halogen atom). 

That is, the first step is a condensation reaction according to a conventional process. 
Alcohol solvents such as isopropyl alcohol, ether solvents such as tetrahydrofuran and dimethylfor- 
mamide are preferably used as the reaction solvent. However, every solvent which is inert to the reaction 
35 can be used. 

In the case where R 5 a is bonded to the ring portion through a nitrogen atom, it is preferred that the 
reaction is proceeded by heating under reflux in the presence of a tertiary amine such as triethylamine 
while removing HCI generated. While in the case where R 5 a is bonded to the ring portion through an 
oxygen atom or a sulfur atom, it is preferred that the reaction is proceeded by heating under reflux in the 
40 presence of an alkali such as sodium hydroxide and sodium carbonate. 
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(The second step) 



w 




(XXVIII) 



75 



R 6 a -H 



20 



r r 6 . 




(XXIX) 



25 



30 



35 



40 



(in a series of formulas, R\ R 2 , R 3 , R\ R 5 a and X are each as defined above; R 6 a represents a group 
selected from among those defined above with respect to R 6 except groups which are directly bonded to 
the ring portion through a carbon atom). 

The second step is a reaction wherein the compound (XXVIII) obtained in the first step is condensed 
with a compound represented by the formula R 6 a -H according to a conventional process. 

Alcohol solvents such as isopropyl alcohol, ether solvents such as tetrahydrofuran and dimethylfor- 
mamide are preferably used as the reaction solvent. However, every solvent which is inert to the reaction 
can be used. 

In the case where R 6 a is bonded to the ring portion through a nitrogen atom, it is preferred that the 
reaction is proceeded by heating under reflux in the presence of an organic base such as triethylamine, 
pyridine and ethyldiisopropylamine, an inorganic base such as sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate, sodium hydride and sodium hydroxide or an alkoxide such as sodium 
methoxide and potassium t-butoxide. While in the case where R $ a is bonded to the ring portion through an 
oxygen atom or a sulfur atom, it is preferred that the reaction is proceeded by heating under reflux in the 
presence of an alkali such as sodium hydroxide and sodium carbonate. 



Preparation process 12 

45 When the compound represented by the general formula (1) is a compound represented by the 
following general formula (XXXII): 



50 



R3 XX N ^" RS (xxxn) 



55 



the compound can also be prepared by the following process. 
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R' 



5 




(XXX) 



R 4 

R 6 r Cl (XXXD/Nal 



75 



20 




(XXXII) 



R 4 - 

(in a series of formulas, R\ R 2 , R 3 , R* and R 5 are each as defined above; and R 6 b represents a group 
25 selected from among groups which are directly bonded to the ring portion through a carbon atom in those 
defined above with respect to R 6 ). 

That is, this process is one for preparing an objective compound by reacting, for example, piperonyl 
chloride (XXXI) with a benzimidazole derivative represented by the general formula (XXX) in the presence of 
an alkali by a conventional process. 
30 Sodium iodide is preferred as alkali. 

Although every solvent which is inert to the reaction can be used as the reaction solvent, polar solvents 
such as dimethylforamide can be cited as preferable ones. 

The reaction temperature is preferably about 60 to 100*C, particularly preferably about 70 to 80 *C. 

35 Preparation process 13 

The compound of the present invention can also be prepared by the following process: 
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(The first step) 



R' 



5 



R 2 




Q 



R 5 



10 



Q' 



R 4 



15 



R 1 



20 



R 3 




Q' 



25 



(in a series of formulas, R\ R 2 , R 3 and R* are each as defined above; R 6 d represents a group selected 
from among those defined above with respect to R 6 except groups which are directly bonded to the ring 
portion through a carbon atom; and Q and Q' represent halogen atoms). 

30 The first step is a condensation reaction according to a conventional process. 

In the case where R 6 d is bonded to the ring portion through a nitrogen atom, it is preferred that the 
reaction is proceeded by heating under reflux in the presence of an organic base such as triethylamine, 
pyridine and diisopropylethylamine, an inorganic base such as sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate, sodium hydroxide and sodium hydride or an alkoxide such as sodium 

35 methoxide and potassium t-butoxide. While in the case where R 6 d is bonded to the ring portion through an 
oxygen atom or a sulfur atom, it is preferred that the reaction is proceeded by heating under reflux in the 
presence of an inorganic base such as sodium hydroxide and sodium carbonate. 

Every solvent which is inert to the reaction can be used as the reaction solvent, and examples thereof 
include alcohol solvents such as ethanol and isopropyl alcohol, ether solvents such as tetrahydrofuran, 

40 dimethylformamide and dimethylsulfoxide. Further, in the present process, the reaction can be proceeded in 
the absence of a reaction solvent in some cases. 



45 



50 
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(The second step) 

R 1 

R 2 



5 



10 




R' 

R s 



20 




25 



(in a series of formulas, R 1 , R 2 , R 3 , R*. R 6 d and Q are each as defined above; and R 5 d represents a 
group selected from among those defined above with respect to R 5 except groups which are directly 
30 bonded to the ring portion through a carbon atom). 

That is, the second step is a process for preparing an objective compound in which the compound 
obtained in the first step is condensed with a compound represented by the general formula R 5 d -H. 

In the present process, the reaction can be proceeded in the presence of a base at neeed. 

As the base, organic bases such as triethylamine, pyridine and diisopropylethylamine, inorganic bases 
35 such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and 
sodium hydride and alkoxides such as sodium methoxide and potassium t-butoxide can be cited. 

Every solvent which inert to the reaction can be used as the reaction solvent, and examples thereof 
include alcohol solvents such as ethanol and isopropanol, ether solvents such as tetrahydrofuran, dimethyl- 
formamide and dimethylsulfoxide. 
40 The reaction temperature is preferably 0 ° C to 300 • C. 

In the case where R 5 d is a group which is bonded to the ring portion through a nitrogen atom, it is 
preferred that the reaction is proceeded by heating under reflux in the presence of a tertiary amine such as 
triethylamine. While in the case where R 5 d is a group which is bonded to the ring portion through an oxygen 
atom or a sulfur atom, it is preferred that the reaction is proceeded by heating under reflux in the presence 
45 of an alkali such as sodium hydroxide and sodium carbonate. 

The compounds thus obtained in the preparation processes 1 to 13 described above can form salts 
thereof by a conventional process, for example, by adding sodium hydroxide, potassium hydroxide or 
methanesulfonic chloride. 

Next, the preparation processes for the raw compounds used in the preparation processes will be 
so shown. 

Preparation process A 

Among the starting materials used in the preparation process 13, the compound in which the ring 
55 portion is a quinazoline ring and Q and Q' are chlorine atoms can also be prepared by the following 
process: 
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(a) 



w 



(the first step) 



15 



20 



R 1 0 




(b) 



25 



(the second step) 



35 




R 4 

(in a series of formulas, R 1 , R 2 , R 3 and R* are each as defined above; and X' represents any group 
40 among a hydroxy! group, an alkoxy group and an amino group). 

That is, this process is one for preparing the objective compound (c) by cyclizing the compound (a) by 
a conventional process to obtain the compound (b) and then chlorinating it by a conventional process. 

The first step is a cyclization reaction. It is a step in which urea is reacted with the compound (a) to 
obtain the compound (b). In this case, the reaction temperature is preferably about 170 to 190 fl C, and 
45 although every solvent can be used as long as it is inert to the reaction, preferable examples thereof include 
N-methylpyrrolidone and the like. In this step, the reaction can also be proceeded in the absence of the 
solvent. 

Further, the compound (b) can also be obtained by cyclizing with carbonyldiimidazole or by cyclizing 
under an acidic or basic condition after converting to urethane with a chloroformic ester when X' is an 
50 amino group. 

The second step is a chlorination reaction. This step can be carried out by a conventional manner, and 
examples thereof include a process in which the compound (b) is heated under reflux with phosphorus 
pentachloride and phosphorus oxychloride, or phosphorus oxychloride while stirring to chlorinate. 

55 Preparation process B 

The starting material (II) used in the preparation process 1 can be prepared by the following process: 
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(d) 



(the first step) 



acylating agent such as 
acid chloride/base 



75 



20 



R2 yy C0NH ' 

R j/ TNHC0-R s « 



■ (e) 



25 



(the second step) 



acid or base 



30 



35 



R 1 0 




(f ) 



40 (in a series of formulas, R\ R 2 , R 3 and R* are each as defined above; and R 5 C represents a halogen 
atom or a group selected from among groups which are directly bonded to the ring portion through a 
carbon atom in those defined with respect to above R 5 ). 

That is, the above process is a reaction in which an amide product is obtained by a conventional 
process in the first step and a cyclization is carried out in the presence of an acid or a base in the second 

45 step. 

The amide product (e) can be obtained by a conventional process, and it can be obtained, for example, 
by reacting the compound (d) with an acylating agent such as an acid chloride represented by R 5 c -COCI in 
the presence of a base. 

Tertiary amines such as triethylamine and organic bases such as pyridine are preferably cited as the 
so base. 

Specific examples of the acylating agent include acid chlorides such as benzoyl chloride, acetyl 
chloride, ethyloxalyl chloride and benzyloxyacetyl chloride. 
The reaction temperature is preferably about 0 • C to 30 • C. 

In the second step, the compound (e) obtained in the first step is heated under reflux in the presence of 
55 an acid or a base to obtain the compound (f). 

The acid includes acetic anhydride and the like. 
The base includes sodium hydroxide and the like. 
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Preparation process C 

The starting material (II) can also be prepared by the following process when R 5 a is a hydrogen atom in 
the preparation process 1 : 



w 



15 




formamide or formic acid 



20 



25 



R 1 0 




(h) 



(in a series of formulas, R\ R 2 , R 3 and R 4 are each as defined above; and X" represents a hydroxyl 
group or a lower alkoxy group). 
30 That is, the above process is a cyclization reaction by a conventional process. 

The objective compound (h) can be synthesized, for example, by condensing the raw compound (g) 
with formamide by heating under reflux, or by heating it together with formic acid. 



35 



[Effect of the Invention] 

Experimental Examples will now be described to illustrate the effect of the compound of the present 
invention. 
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Experimental Examples 

Enzyme inhibiting action with the use of cGMP-PDE prepared from the swine aeorta 



45 



50 



1 . Method of experiment 

The enzymatic activity of the cGMP-PDE prepared from the swine aeorta was determined according to 
the method of Thompson et al. 0) . The enzymatic activity thereof was determined in the presence of 1 mM 
EGTA by the use of 1 uM cGMP as a substrate. The compound of the present invention was dissolved in 
DMSO, added to the reaction liquid and examined for the inhibitory activity. The final concentration of 
DMSO in the reaction liquid was adjusted to 4% or below. 

Preparation of cGMP-PDE 



The swine aeorta was sliced, followed by the addition of 10 times by volume as much Buffer A (20mM 
Tris/HCI, 2mM Mg acetate, 1mM Dithiothreitol, 5mM EDTA, 1400TIU/liter aprotinin, 10 mg/liter leupeptin, 
55 1mM benzamidine, 0.2mM PMSF, pH 7.5). The obtained mixture was homogenized and the homogenate 



(1) Thompson, W.J. and Strada, S. J., Cyclic Nucleotide Phosphodiesterase (PDE), in Methods of Enzymatic 
Analysis, vol 4, p. 127-234, 1984. 
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was centrifuged at 100000 x g for one hour. The obtained supernatant was supplied a DEAE-Toyopearl 
650S (Tosoh, Tokyo, Japan) column. After the column was washed with Buffer B (50mM Tris/HCI, 0.1 mM 
EGTA, 2mM Mg acetate, ImM Dithiothreitol, 0.2mM PMSF, pH 7.5), gradient elution with 0.05 to 0.4 M 
NaCI was conducted. Thus, CaM-independent cGMP-PDE fractions were obtained. 

5 

2. Results of experiment 

The results of experiment of the compounds of the present invention are given in Tables 1 to 6B. 
70 Table 1 



75 



30 



45 



Ex. No. 


ICso(uM) 


7 


1.0 


19 


0.39 


22 


0.36 


25 


0.78 


33 


0.37 


38 


0.42 


40 


0.65 


41 


0.35 


42 


0.19 


45 


0.41 


46 


0.24 


49 


0.041 


50 


0.032 


51 


0.069 


52 


0.069 


53 


0.12 


54 


0.47 


55 


0.030 


57 


0.038 


58 


0.042 


59 


0.27 


60 


0.18 


61 


0.42 
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Table 2 



Ex. No. 


ICso(UM) 


64 


0.38 


65 


0.093 


67 


0.14 


68 


0.62 


69 


0.19 


70 


0.84 I 


71 


0.81 


72 


0.73 


73 


0.94 


74 


0.35 


78 


0.50 


81 


0.44 


82 


0.55 


83 


0.024 


84 


0.22 


86 


0.96 


87 


0.68 


89 


0.16 


91 


0.036 


92 


0.094 


93 


0.032 


95 


0.20 


97 


0.79 
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Table 3 



Ex. No. 


ICso(uM) 


98 


0.062 


104 


0.010 


105 


0.18 


107 


0.0040 


114 


0.0030 


112 


0.0020 


115 


0.0020 


120 


0.0010 


121 


0.65 


122 


0.0050 


123 


0.031 


124 


0.0080 


125 


0.0090 


126 


0.0010 


127 


0.11 


128 


0.30 


133 


0.77 


134 


0.0050 


136 


0.93 


137 


0.38 


138 


0.81 


139 


0.021 


140 


0.68 
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Table 4 



Ex. No. 


ICso(uM) 


146 


0.015 


150 


0.0072 


151 


0.081 


152 


0.11 


164 


0.0080 


165 


0.016 


166 


0.026 


167 


0.56 


168 


0.011 


169 


0.011 


170 


0.029 


171 


0.00040 


172 


0.095 


174 


0.0040 


175 


0.0060 


176 


0.0030 


177 


0.012 


178 


0.011 


179 


0.0020 


180 


0.0090 


181 


0.0050 


182 


0.0080 


183 


0.00040 
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Table 5 



Ex. No. 


ICso(uM) 


184 


0.0060 


185 


0.010 


187 


0.12 


188 


0.029 


189 


0.016 


190 


0.0050 


191 


0.019 


192 


0.020 


193 


0.00080 


194 


0.0040 


197 


0.066 


200 


0.064 


201 


0.049 


202 


0.0020 


203 


0.028 


204 


0.0040 


206 


0.029 


208 


0.00019 


213 


0.023 


214 


0.0090 


216 


0.017 


220 


0.00024 


222 


0.0065 
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5 



75 



20 



Ex. No. 


ICsotuM 


227 


0.0026 


228 


0.00052 


230 


0.0058 


231 


0.41 


232 


0.044 


233 


0.013 


234 


0.0060 


235 


0.0020 


236 


0.0060 


237 


0.014 


238 


0.0050 


239 


0.0080 


240 


0.0040 


241 


0.18 


243 


0.00015 


244 


0.0090 


245 


0.10 



Table 6B 



45 



Ex. No. 


IC 5 o(UM 


255 


0.032 


256 


0.0021 


260 


0.00016 


262 


0.88 


266 


0.11 


278 


0.25 


280 


0.25 


376 


0.021 



It became apparent from the above experimental examples that the compounds of the present invention 
exhibit PDE, particularly cGMP-PDE, inhibiting action. That is, it became obvious that the compounds of the 
present invention exhibit the effect to increase the concentration of cGMP in vivo by revealing the cGMP- 
PDE inhibiting action. Accordingly, the nitrogenous heterocyclic compounds which are the compounds of 
the present invention are effective in the prevention and medical treatment of diseases for which cGMP- 
PDE inhibiting action is efficacious. Examples of these diseases include ischemic heart disease such as 
angina pectoris, myocardial infarction and chronic and acute cardiac failures, lung hypertension which may 
accompany with cor pulmonale, other hypertensions attributable to all causes, peripheral circulatory 
disturbance, brain circulatory diturbance, brain function diturbance and allergic diseases such as bronchial 
asthma, atopic dermatitis and allergic rhinitis. 
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Those inhibiting a calmodulin-depending type PDE are also included in the compound group of the 
present invention. There is high possibility that the diseases for which this action is efficacious are the same 
as the diseases for which cGMP-PDE inhibitoy action described above is efficacious, and, also from this 
point, it can be said that the compounds of the present invention can be used for prevention and medical 
5 treatment of the diseases described above. 

Further, the compounds of the present invention are lowly toxic and therefore are extremely safe. 
Therefore, the present invention is valuable also from this standpoint. 

When the compounds of the present invention are used as drugs for these diseases, they may be each 
administered orally or parenterally. The dose varies depending upon the extent of symptom; age, sex, 
w weight and sensitivity of a patient; the method of administration; the timing and interval of administration, 
the properties, dispensing and kind of medical preparation; and the kind of an active ingredient and is not 
particularly limited. 

In orally administration, the dose thereof per adult a day is generally about 1 to 1000 mg, preferably 
about 5 to 500 mg, still preferably 10 to 100 mg, which may be generally administered in 1 to 3 portions a 
75 day. 

In the case of an injection, the dose thereof is generally 1 ug/kg to 3,000 ug/kg, preferably about 3 
ug/kg to 1,000 ug/kg. 

In the preparation of a solid preparation for oral administration, a filler and, if necessary, a binder, 
disintegrator, lubricant, color and/or corrigent is(are) added to the active ingredient and then there is shaped 
20 into a tablet, a coated tablet, granule, powder or a capsule by a conventional manner. 

Examples of the filler to be used include lactose, corn starch, sucrose, glucose, sorbitol, crystalline 
cellulose and silicon dioxide; those of the binder to be used include polyvinyl alcohol, polyvinyl ether, 
ethylcellulose, methylcellulose, acacia, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropyl- 
methylcellulose, calcium citrate, dextrin and pectin; those of the lubricant to be used include magnesium 
25 stearate, talc, polyethylene glycol, silica and hardened vegetable oil; those of the color to be used include 
those authorized as pharmaceutical additives; and those of the corrigent to be used include cocoa powder, 
mentha herb, aromatic acid, mentha oil, borneol and powdered cinnamon bark. Of course, the tablet and 
granule may be suitably coated with sugar, gelatin or the like, if necessary. 

In the preparation of an injection, a pH modifier, buffer, suspending agent, solubilizing agent, stabilizer, 
30 tonicity agent and/or preservative is(are) added to the active ingredient at need and then there is formulated 
into an injection for intravenous, subcutaneous or intramuscular administration by a conventional manner. It 
is also necessary that the injection is freeze-dried according to a conventional method. 

Examples of the suspending agent include methylcellulose, Polysorbate 80, hydroxyethylcellulose, 
acacia, tragacanth powder, sodium carboxymethylcellulose and polyoxyethylene sorbitan monolaurate. 
35 Examples of the solubilizing agent include polyoxyethylene hardened castor oil, Polysorbate 80, 
nicotinamide, polyoxyethylene sorbitan monolaurate, Macrogol and ethyl ester of castor oil fatty acid. 

[Example] 

40 Examples of the present invention will now be described, though it is needless to say that the present 
invention is not limited to them. In advance of Examples, preparative example of the raw compound for 
compounds according to the present invention will be described. In the Examples, Me represents a methyl 
group, Et an ethyl group, Bzl a benzyl group and Ac an acetyl group. 

45 



50 



55 



40 



EP 0 607 439 A1 



Preparative Example 1 

2-Ethoxycarbonyl-6-chloroquinazolin-4(3H)-one 



0 



70 




75 2.50 g (0.0147 mo!) of 2-amino-5-chlorobenzamide was dissolved in 15 ml of pyridine. 2.0 ml of 
ethyloxalyl chloride was dropped into the obtained solution under stirring at room temperature. The obtained 
mixture was stirred for several hours and distilled under a reduced pressure to remove the solvent. The 
obtained residue was used as such in the subsequent reaction. 

The residue was dissolved in 50 ml of acetic acid, followed by the addition of 5 ml of acetic anhydride. 

20 The obtained mixture was heated under reflux for 24 hours. The solvent was distilled away under a reduced 
pressure and ethanol was added to the obtained crystalline residue. The obtained mixture was filtered to 
recover the crystal. The crystal was washed with ethanol and ether and air-dried to give 2.78 g of the title 
compound as a pale-yellow crystal. 

• yield(%);75 

25 • m.p.('C); 239- 240 

• Mass; 253 (M + H) + 

• NMR5 (DMSO-de); 

1.36 (3H, t, J = 7.2Hz), 4.39 (2H, q, J = 7.2Hz), 7.86 (1H, d, J = 8.8Hz), 7.92 (1H, dd, J = 8.8Hz, 
2.4Hz), 8.11 (1H, d, J = 2.4Hz), 12.85 (1H, brs) 

30 

Example 1 

4-Chloro-6-cyanoquinazoline 



40 




A mixture comprising 2 g of 4-hydroxy-6-carbamoylquinazoline, 30 ml of thionyl chloride and 60 ml of 
45 phosphorus oxychloride was heated under reflux for 20 hours. The reaction mixture was concentrated under 
a reduced pressure and the obtained residue was dissolved in 100 ml of ethyl acetate. The obtained 
solution was washed with water (150 ml), dried over magnesium sulfate and concentrated under a reduced 
pressure. The obtained residue was introduced into a silica gel column, followed by eluting with ethyl 
acetate and acetone to give 800 mg of the title compound, 
so • molecular formula; C3H4N3CI (189.5) 

• yield(%); 40 

• m.p.('C); >290 

• Mass; 190 (M + 1) + 

• NMR 5 (DMSO-d&); 

55 7.79 (1H, d, J = 8.8Hz), 8.16 (1H, dd, J = 8.8Hz, 2.0Hz), 8.26 (1H, s), 8.49 (1H, d, J = 2.0Hz) 
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Example 2 

2,4-Dichloro-6-cyanoquinazoline 



ci 



10 




15 12 g of 2,4-dihydroxy-6-carbamoylquinazoline and 48.8 g of phosphorus pentachioride were suspended 
in a mixture comprising 200 ml of phosphorus oxychloride and 70 ml of thionyl chloride and the obtained 
suspension was heated under reflux for 24 hours. The reaction mixture was concentrated under a reduced 
pressure and the obtained crystalline residue was washed with 100 ml of ethyl acetate and 100 ml of n- 
hexane to give 6.8 g of the title compound. 

20 • molecular formula; C3H3CI2N3 

• yield(%); 52 

• m.p.(*C); 161 - 163 

• Mass; 224 (M + 1) + 

• NMR 5 (CDCI3); 

25 7.94 (1 H, d, J = 8.0Hz), 8.00 (1 H, dd, J = 8.0Hz, 2.0Hz), 8.49 ((1 H, d, J = 2.0Hz) 

Example 3 

2-Ethoxycarbonyl-4,6-dichloroquinazoline 



CI 



35 




40 2.68 g (0.0106 mol) of 2-ethoxycarbonyl-6-chloroquinazolin-4(3H)-one obtained in Preparative Example 
1 was suspended in 40 ml of phosphorus oxychloride. The suspension was heated under reflux for one hour 
and distilled under a reduced pressure to remove the solvent. The residue was dissolved in ethyl acetate 
and the obtained solution was washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
organic layer was recovered, dried over anhydrous magnesium sulfate and filtered. The filtrate was distilled 

45 under a reduced pressure to remove the solvent, giving 2.82 g of the title compound as a pale-yellow 
crystal. 

• yield(%);98 

• m.p.CC); 129- 130 

• Mass; 271 (M + 1) + 
50 • NMR 5 (CDCI3); 

1.50 (3H, t, J = 7.2Hz), 4.60 (2H, q, J = 7.2Hz), 7.99 (1H, dd, J = 8.8Hz, 2.4Hz), 8.25 (1H, d, 
J = 8.8Hz), 8,34 (1H, d, J = 2.4Hz) 
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Example 4 

4-(3 I 4'Methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 

5 



w 




15 

21.2 g (0.083 mol) of 4-chloro-6,7,8-trimethoxyquinazoline, 17.0 g (0.112 mol) of piperonylamine and 
13.5 g (0.127 mol) of sodium carbonate were mixed with 400 ml of isopropyl alcohol. The obtained mixture 
was heated under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The 
20 residue was purified by silica gel column chromatography (ethyl acetate) and recrystallized from ethyl 
acetate to give 21.3 g of the title compound as a pale-yellow needle. 

• molecular formula; C19H19N3O5 

• yield(%);69 

• m.p.(-C); 197-198 
25 • Mass; 370 (M + H) + 

• NMR 5 (CDCI3); 

3.94 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.76 (2H, d, J = 8.0Hz), 5.55 (1H, brs), 5.97 (2H, s), 6.64 
(1 H, s), 6.80 (1 H, d, J = 8.0Hz), 6.87 (1 H, d, J = 8.0Hz), 6.91 (1 H, s), 8.66 (1 H, s) 

30 Examples 5 to 48 

The following compounds were prepared in a similar manner to that of Example 4. 

Example 5 

35 

4-(3,4-Methylenedioxyphenyl)amino-6,7,8-trimethoxyquinazoline 



40 



45 




MeO 



• molecular formula; C1 s Hi 7 N3 O5 

• yield(%); 58 

• m.p.CC); 254- 255 (dec.) 

• Mass; 356 (M + H) + 
55 • NMR 5 (CDCI3); 

4.02 (3H, s), 4.05 (3H, s), 4.13 (3H, s), 5.99 (2H, s), 6.83 (1H, d, J = 7.6Hz), 7.02 (1H, d, J = 7.6Hz), 
7.32 (1H, s), 7.33 (1H, s), 8.49 (1H, brs), 8.63 (1H, s) 
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Example 6 

4-Benzylamino-6,7,8-trimethoxyquinazoline 




• molecular formula; Ci a Hi 9 N 3 0 3 

• yield(%); 91 

• m.p.CC); 180-181 

• Mass; 326 (M + H) + 

• NMR 5 (CDCb); 

3.94 (3H, S), 4.03 (3H, s), 4.13 (3H, s), 4.87 (2H, d, J = 5.2Hz), 5.62 (1H, brs), 6.65 (1H, s), 7.4 (5H, 
m), 8.67 (1H, s) 

Example 7 

4-(4-Methoxybenzyt)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; C1 9 H 2 1 N 3 O* 

• yield(%);97 

• m.p.('C); 174-175 

• Mass; 356 (M + H) + 

• NMR5(CDCI 3 ); 

3.82 (3H, s), 3.93 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.79 (2H, d, J = 4.8Hz), 5.53 (1H, brs), 6.63 
(1H, s), 6.92 (2H, d, J = 8.4Hz), 7.35 (2H, d, J = 8.4Hz), 8.67 (1H, s) 
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Example 8 

4-(3-Methoxybenzyl)amino-6,7 > 8-trimethoxyquinazofine 




• molecular formula; Ci 9 H2 1 N 3 O4 

• yield(%);89 

• m.p.CC); 142-143 

• Mass; 356 (M + H) + 

• NMR 5 (CDCb); 

3.80 (3H, s), 3.96 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.85 (2H, d, J = 4.8Hz), 5.96 (1H, brs), 6.76 
(1H, s) 6.86 (1H, d, J = 8.0Hz), 6.99 (1H, d, J = 8.0Hz), 7.02 (1H, s), 7.29 (1 H, t J = 8.0Hz), 8.65 (1H, s) 

Example 9 

4-(4-Nitrobenzyl)amino-6 1 7,8-trimethoxyquinazoline 




• molecular formula; C1 s Hi 8 N4 O5 

• yield(%);28 

• m.p.CC); 210- 212 

• Mass; 371 (M + H) + 

• NMR 5 (CDCb); 

3.97 (3H, s), 4.05 (3H, s), 4.13 (3H, s), 5.01 (2H, d, J = 5.6Hz), 5.96 (1H, brs), 6.76 (1H, s), 7.54 
(2H, d, J = 8.8Hz), 8.17 (2H, d, J = 8.8Hz), 8.62 (1H, s) 
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Example 10 



4-(3-Nitroben2yl)amino-6,7,8-trimethoxyquina20line 




NO: 



MeO 



MeO 



MeO 



• molecular formula; Ci 8 Hi e N* Os 

• yield(%);30 

• m.p.('C); 159-160 

• Mass; 371 (M + H) + 

• NMR 5 (CDCb); 

3.97 (3H, s), 4.04 (3H, s), 4.12 (3H, s), 4.99 (2H. d, J = 5.6Hz), 6.06 (1H, brs), 6.79 (1H, s), 7.51 
(1H, t, J = 8.0Hz), 7.76 (1H, d, J = 8.0Hz), 8.12 (1H, d, J = 8.0Hz), 8.22 (1H, s), 8.63 (1H, s) 

Example 1 1 

4-(4-Chlorobenzyl)amino-6,7,8-trimethoxyquinazoiine 



• molecular formula; C18H18N3O3CI 

• yield(%);61 

• m.p.('C); 181 ~ 182 

• Mass; 360 (M + H) + 

• NMR 5 (CDCb); 

3.94 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.85 (2H, d, J = 5.6Hz), 5.76 (1H, brs), 6.70 (1H, s), 7.32 
(4H, brs), 8.64 (1H, s) 




MeO 
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Example 12 



4-(3-Chlorobenzyl)amino-67,8-trimethoxyquinazolin9 




ci 



HeO 



HeO 



MeO 



• molecular formula; Ci 8 Hi s N3 O3 CI 

• yield(%);85 

• m.p.(-C); 161-162 

• Mass; 360 (M + H) + 

• NMR 5 (CDCb); 

3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.87 (2H, d, J = 5.2Hz) r 5.66 (1H, brs), 6.68 (1H, s), 7.29 
(3H. s), 7.39 (1H, s), 8.65 (1H, s) 

Example 13 

4-Furfurylamino-67,8-trimethoxyquinazoline 



• molecular formula; Ci 6 Hi 7 N 3 0* 

• yield(%);81 

• m.p.CC); 198-199 

• Mass; 316 (M + H) + 

• NMR 5 (CDCI3); 

3.97 (3H, s), 4.03 (3H r s), 4.12 (3H, s), 4.87 (2H, d, J = 5.2Hz), 5.67 (1H, brs), 6.37 (2H, m), 6.68 
(1H, S), 7.42 (1H, s), 8.67 (1H, S) 




MeO 
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Example 14 



4-(4-Picolyl)amino-6,7,8-trimethoxyquinazoline 



MeO 



MeO 




MeO 



• molecular formula; Ci 7 Hi 8 N4 0 3 

• yieid(%);76 

• m.p.(-C); 166-168 

• Mass; 327 (M + H) + 

• NMR5(CDCI 3 ); 

3.97 (3H, s), 4.05 (3H, s), 4.12 (3H, s), 4.92 (2H, d, J = 6.0Hz), 6.06 (1H, brs), 6.80 (1H, s), 7.28 
(2H, d, J = 6.0Hz), 8.55 (2H, d, J = 6.0Hz), 8.62 (1H, s) 

Example 15 

4-(4-Ethylbenzyl)amino-6 1 7,8-trimethoxyquinazoline 



• molecular formula; C20H2 3 N3O3 

• yield(%);88 

• m.p.('C); 195-196 

• Mass; 354 (M + H) + 

• NMR5(CDCI 3 ); 

1.25 (3H, t, J = 7.6Hz), 2.67 (2H, q, J = 7.6Hz), 3.94 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.83 (2H, d, 
J = 4.8Hz), 5.56 (1H, brs), 6.63 (1H, s), 7.23 (2H, d, J = 8.0Hz), 7.35 (2H, d, J = 8.0Hz), 8.67 (1H, s) 




MeO 
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Example 16 



4-(lndan-5-ylmethyl)amino-6,7,8-trimethoxyquinazoline 



MeO 



MeO 




MeO 



• molecular formula; C21 H23N3O3 

• yield{%);61 

• m.p.(°C); 198-199 

• Mass; 366 (M + H) + 

• NMR5(CDCI 3 ); 

2.11 (2H, quintet, J = 7.2Hz), 2.93 (4H, t, J = 7.2Hz), 3.94 (3H, s), 4.04 (3H, s), 4.14 (3H, s), 4.83 
(2H, d, J = 4.4Hz), 5.55 (1H, brs), 6.64 (1H, s), 7.2 ~ 7.3 (3H, m), 8.68 (1H, s) 

Example 17 

4-(4-Carboxybenzyl)amino*6,7,8-trimethoxyquinazoline 



• molecular formula; C1 9 Hi 9 N3 O5 

• yield(%);86 

• m.p.(-C); 227- 228 (dec.) 

• Mass; 370 (M + H) + 

• NMR5 (DMSO-d 6 ): 

3.89 (3H, s), 3.92 (3H, s), 3.98 (3H, s), 4.86 (2H, d, J = 5.6Hz), 7.46 (2H, d, J = 8.0Hz), 7.54 (1H, s), 
7.90 (2H, d, J = 8.0Hz), 8.35 (1H, s), 8.67 (1H, brs) 




MeO 
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Example 18 

^(S-HydroxymethylbenzyQaminQ-ej.S-trimethoxyquinazoline 




• molecular formula; Ci 9 H2 1 N3 O4 

• yield(%);86 

• m.p.('C); amorphous 

• Mass; 356 (M + H) + 

• NMR5(CDCI 3 ); 

3.93 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.70 (2H, s), 4.86 (2H, d, J = 5.2Hz), 5.82 (1H, brs), 6.72 
(1H, s), 7.3 - 7.4 (4H, m), 8.63 (1H, s) 

Example 19 

4'(3,4-Dichlorobenzyl)amino-6 > 7,8-trimethoxyquinazoline 




• molecular formula; C1 s Hi 7 N3O3CI2 

• yield(%);85 

• m.p.(°C); 205- 206 

• Mass; 394 (M + H) + 

• NMR 5 (CDCt 3 ); 

3.97 (3H, s), 4.04 (3H, s), 4.12 (3H, s), 4.84 (2H, d, J = 5.6Hz), 5.88 (1H, brs), 6.74 (1H, s), 7.24 
(1H, d, J = 8.4Hz), 7.40 (1H, d, J = 8.4Hz), 7.47 (1H, s), 8.63 (1H, s) 
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Example 20 



^(a'Chloro^-methoxybenzyQamino-SJ.S'trimethoxyquinazoline 




ci 



MeO 



OMe 



MeO 



MeO 



• molecular formula; C19H20N3O4CI 

• yield(%); 83 

• m.p.('C); 164- 165 

• Mass; 390 (M + H) + 

• NMR 5 (CDCI3); 

3.90 (3H, s), 3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.80 (2H, d, J = 5.2Hz), 5.90 (1H, brs), 6.75 
(1H, s), 6.91 (1H, d, J = 8.8Hz), 7.30 (1H, dd, J = 8.8 Hz, 2.0Hz), 7.43 (1H, d, J = 2.0Hz), 8.65 (1H, s) 

Example 21 

4-(3,4-Djfluorobenzyl)amino>6,7,8-trimethoxyquinazoline 



• molecular formula; C1 s Hi 7 N3 O3 F2 

• yield(%); 96 

• m.p.('C); 175- 177 

• Mass; 362 (M + H) + 

• NMR 5 (CDCI3); 

3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.85 (2H, d, J = 5.2Hz), 5.73 (1H, brs), 6.69 (1H, s), 7.1 ~ 
7.3 (3H, m), 8.64 (1H, s) 




MeO 
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Example 22 



4-(3'FluorO'4-methoxybenzyl)amino-6,7,8-trimethoxyquinazoline 




p 



MeO 



OMe 



MeO 



MeO 



• molecular formula; Ci g H20 N3 0* F 

• yield(%);82 

• m.p.('C); 171-172 

• Mass; 374 (M + H) + 

• NMR 5 (CDCb); 

3.89 (3H, s), 3.98 (3H, s), 4.04 (3H, s), 4.12 (3H, s), 4.81 (2H, d, J = 5.6Hz), 6.27 (1H, brs), 6.86 
(1H, s), 6.94 (1H, m), 7.14-7.19 (2H, m), 8.64 (1H, s) 

Example 23 

4-(3,4-Dimethoxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C20H2 3 N3O5 

• yield(%);32 

• m.p.('C); 171-172 

• Mass; 386 (M + H) + 

• NMR5(CDCI 3 ); 

3.87 (3H, s), 3.89 (3H, s), 3.94 (3H, s), 4.03 (3H, s) t 4.13 (3H, s), 4.79 (2H, d, J = 5.2Hz), 5.67 (1H, 
brs), 6.69 (1H, s), 6.86 (1H, d, J = 8.8Hz), 6.96 (1H, s), 6.98 (1H, d, J = 8.8Hz), 8.67 (1H, s) 




UeO 
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Example 24 



4-(4-Hydroxy-3-methoxybenzyl)amino-6,7,8-trimethoxyquina20iine 




OMe 



MeO 



OH 



MeO 



MeO 



• molecular formula; Ci 9 H2 1 N3 O5 

• yield(%); 16 

• m.p.(°C); 201 ~ 202 (dec.) 

• Mass; 372 (M + H) + 

• NMR5(CDCi 3 ); 

3.88 (3H, s), 3.96 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.78 (2H, d, J = 5.2Hz), 6.00 (1H, brs), 6.77 
(1H, s), 6.91 (1H, s), 6.92 (1H, s), 6.97 (1H, s), 8.65 (1H, s) 

Example 25 

4-(3 > 4-Ethylenedioxyben2yl)amino-6 1 7,8-trimethoxyquinazoline 



• molecular formula; C20H21 N3O5 

• yield(%);92 

• m.p.(*C); 217 ~ 219 

• Mass: 384 (M + H) + 

• NMR 5 (CDCI3); 

3.95 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.26 (4H, s), 4.75 (2H, d, J = 5.2Hz), 5.54 (1H, brs), 6.64 
(1H, s), 6.87 (1H, d, J = 8.0Hz), 6.90 (1H, d, J = 8.0Hz), 6.94 (1H, s), 8.66 (1H, s) 




MeO 
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Example 26 

4-(3-Allyl-4-methoxymethoxyb8n2yl)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; C2 3 H27N3O5 

• yield(%); 49 

• m.p.CC); 120-121 

• Mass; 426 (M + H) + 

• NMR MCDCh); 

3.41 (2H, d, J = 6.8Hz), 3.48 (3H, s), 3.94 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.77 (2H, d, J = 5.2Hz), 
5.06 (2H, m), 5.21 (2H, s), 5.78 (1H, brs), 5.98 (1H, m), 6.71 (1H, s), 7.07 (1H, d, J = 8.4Hz), 7.23 (1H, 
s), 7.24 (1 H, d, J = 8.4Hz), 8.65 (1 H, s) 

Example 27 

4-(Benzimidazol-5-ylmethyl)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; CigHi 9 N5O3 

• yield(%); 52 

• m.p.(-C);235~ 240 (dec.) 

• Mass; 366 (M + H) + 

• NMR 5 (DMSO-ds); 

3.93 (3H, s), 3.95 (3H, s), 3.98 (3H, s), 4.97 (2H, d, J = 6.0Hz), 7.30 (1H, dd, J = 8.4Hz, 1.6Hz), 7.57 
(1H, d, J = 8.4Hz), 7.63 (1H, d, J = 1.6Hz), 7.83 (1H, s), 8.31 (1H, s), 8.36 (1H, brs), 8.52 (1H, s), 9.76 
(1H, brs) 
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Example 28 



4-(4-Benzyloxy-3-nitrob8nzyl)amino-6,7,8-trimethoxyquinazoline 




NO, 



MeO 



OBzl 



MeO 



MeO 



• molecular formula; C25 H 2 * N* Oe 

• yield(%);81 

• m.p.('C); 181 - 182 

• Mass; 477 (M + H) + 

• NMR 5 (CDCb); 

3.98 (3H, s), 4.03 (3H, s), 4.10 (3H, s), 4.85 (2H, d, J = 5.2Hz), 5.21 (2H, s), 6.54 (1H, brs), 6.93 
(1H, s), 7.06 (1H, d, J = 8.4Hz), 7.30 ~ 7.45 (5H, m), 7.60 (1H, dd, J = 8.4Hz, 2.4Hz), 7.87 (1H t d, 
J = 2.4Hz), 8.61 (1H, s) 

Example 29 

4-(4-Chloro-3-nitrobenzyl)amino-6,7,8'trimethoxyquinazoline 



• molecular formula; O 8 Hi 7 O5 CI 

• yield(%);88 

• m.p.('C); 218- 219 (dec.) 

• Mass; 405 (M + H) + 

• NMR 5 (CDCb); 

3.98 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.93 (2H, d, J = 6.0Hz), 5.98 (1H, brs), 6.75 (1H, s), 7.50 
(1H, d, J = 8.4Hz), 7.58 (1H, dd, J = 8.4Hz, 2.0Hz), 7.87 (1H, d, J = 2.0Hz), 8.61 (1H, s) 




MeO 
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Example 30 



4-(2-Propoxybenzyl)amino-6,7,8-trimethoxyquinazoline 



MeO 



MeO 




MeO 



• molecular formula; C2 1 H25 N 3 0* 

• yield(%);80 

• m.p.(°C); 139-140 

• Mass; 384 (M + H) + 

• NMR 5 (CDCI3); 

1.07 (3H, t, J = 7.4Hz), 1.85 (2H, m), 3.95 (3H, s), 4.02 (3H, s), 4.02 (2H, t, J = 6.4Hz), 4.10 (3H, s), 
4.89 (2H, d, J = 5.6Hz), 6.72 (1H, s), 6.9 (2H, m), 7.28 (1H, m), 7.38 (1H, d, J = 7.2Hz), 8.64 (1H, s) 

Example 31 

4-(2,4,6-Trimethoxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C2 1 H25 N 3 0& 

• yield(%);64 

• m.p.(-C); 213- 215 

• Mass; 416 (M + H) + 

• NMR 5 (CDCb); 

3.85 (9H, s), 3.92 (3H, s), 4.01 (3H, s), 4.11 (3H, s), 4.79 (2H, d, J = 4.4Hz), 5.65 (1H, brs), 6.20 
(2H, s), 6.60 (1H, s), 8.68 (1H, s) 



OMe 




MeO 
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Example 32 



4-(3,4,5-Trimethoxybenzyl)amino-6,7,8-trimethoxyquinazoline 




OMe 



MeO 



OMe 



MeO 



MeO 



• molecular formula; C21 HasNaOe 

• yield(%);60 

• m.p.CC); 153- 154 

• NMR 5 (CDCh); 

3.85 (9H, s), 3.97 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.80 (2H, d, J = 5.6Hz), 6.66 (2H, s), 6.80 (1H, 
S), 8.66 (1H, s) 

Example 33 

4-(2"Chtoro-4,5-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C1 9 Hi 8 N3 O5 CI 

• yield(%);76 

• m.p.CC); 220- 221 

• Mass; 404 (M + H) + 

• NMR5(CDCI 3 ); 

3.97 (3H, s). 4.02 (3H, s), 4.11 (3H, s), 4.86 (2H, d, J = 6.0Hz), 5.95 (2H, s), 6.70 (1H, brt, 
J = 6.0Hz), 6.86 (1H, s), 6.95 (1H, s), 6.98 (1H, s), 8.61 (1H, s) 
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Example 34 



4'(4,5-Methylenedioxy>2-nitrobenzyl)amino-6 i 7,8-trimethoxyquina2oline 




o. 



> 



MeO 



0 



MeO 



MeO 



• molecular formula; Ci 9 Hi 8 N 4 O7 

• yield(%); 15 

• m.p.('C); 182- 183 

• Mass; 415 (M + H) + 

• NMR5(CDCI 3 ); 

3.99 (3H, s), 4.02 (3H, s), 4.10 (3H, s), 5.08 (2H, d, J = 6.4Hz), 6.09 (2H, s), 6.82 (2H, s & brs), 
7.27 (1H. s), 7.57 (1H, s), 8.61 (1H, s) 

Example 35 

4-[2-(4-Nitrophenyl)ethyl]amino-6,7>8-trimethoxyquinazoiin9 



• molecular formula; C1 9 H 2 o O5 

• yield(%);58 

• m.p.CC); 152-153 

• Mass; 385 (M + H) + 

• NMR5(CDCI 3 ); 

3.18 (2H, t, J = 7.2Hz), 3.92 (3H, s), 3.96 (3H, m), 4.04 (3H. s), 4.13 (3H, s), 5.57 (1H, brs), 6.58 
(1H. s), 7.41 (2H, d, J = 8.8Hz), 8.17 (2H, d, J = 8.8Hz), 8.66 (1H, s) 




MeO 
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Example 36 



4-[2-(3,4-Methylenedioxyphenyl)ethyl]amino-6,7,8-tfimethoxyquina20line 



MeO 



MeO 




MeO 



• molecular formula; C20H21 N3O5 

• yield(%);68 

• m.p.CC); 193-194 

• Mass; 384 (M + H) + 

• NMR 6 (CDCI3); 

2.96 (2H, t, J = 6.8Hz), 3.87 (2H, m), 3.93 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 5.43 (1H, brs), 5.95 
(2H, s), 6.52 (1H, s), 6.71 (1H, d. J = 8.0Hz), 6.77 (1H, s), 6.78 (1H, d, J = 8.0Hz), 8.65 (1H, s) 

Example 37 

4-[2-(lmidazol-4-yl)ethyl]amino-6,7,8-trimethoxyquinazoUne 



• molecular formula; C1 g Hi 9 N5 O3 

• yield(%); 77 

• m.p.CC); 164-166 (dec.) 

• Mass; 330 (M + H) + 

• NMR 5 (DMSO-ds); 

3.00 (2H, t, J = 7.2Hz), 3.81 (2H, m), 3.87 (3H, s), 3.92 (3H, s), 3.97 (3H, s), 7.25 (1H, s), 7.56 (1H, 
s), 8.39 (1H, s), 8.45 (1H, s), 8.50 (1H, brs) 




MeO 
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Example 38 



4-(a-M8thyl-3,4-methylenedioxybenzyl)amino-6,7,8*trimethoxyquinazoline 



Me 



MeO 



MeO 




MeO 



• molecular formula; C20 H2 1 N3 O5 

• yield(%);67 

• m.p.('C); 200- 201 

• Mass; 384 (M + H) + 

• IMMR a (CDCI); 

1.67 (2H, d, J = 6.8Hz), 3.99 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 5.47 (1H, brs), 5.57 (1H, t, 
J = 6.8Hz), 5.97 (2H, S), 6.65 (1H, s), 6.81 (1H, d, J = 7.6Hz), 6.94 (1H, d, J = 7.6Hz), 6.95 (1H, s), 8.63 
(1H, s) 

Example 39 

4-[1-Methyl-1-(3,4-methylenedioxyphenyQ 



• molecular formula; C21 H23N3O5 

• yield(%); 4 

• m.p.("C); 191-192 

• Mass; 398 (M + H) + 

• NMR 5 (CDCb); 

1.90 (6H, s), 4.03 (3H, s), 4.03 (3H, s), 4.09 (3H, s), 5.93 (2H, s), 6.74 (1H, d, J = 7.6Hz), 6.82 (1H, 
s), 6.92 (2H,m), 8.46 (1H, s) 



Me Me 




MeO 
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Example 40 

4-[N-EthyK3,4-methylenedioxybenzyl)amino]-6,7,8-trimethoxyquinazoline 




• molecular formula; C2 1 H2 3 N3 O5 

• yield(%);73 

• m.p.OC); 100- 101 

• Mass; 398 (M + H) + 

• NMR 5 (CDCI3); 

1.37 (3H, t, J = 7.0Hz), 3.56 (3H, s), 3.67 (2H, q, J = 7.0Hz), 4.03 (3H, s), 4.11 (3H, s), 4.79 (2H, s), 
5.98 (2H, s), 6.85 (1H, d, J = 7.2Hz), 6.93 (1H, s), 6.93 (1H, d, J = 7.2Hz), 6.97 (1H, s), 8.69 (1H t s) 

Example 41 

4-[N-(Ethoxycarbonylmethyl)-(3,4-methylenedioxybenzyl)amino]-6 > 7,8-trimethoxyquinazoline 




• molecular formula; C23H25N3O7 

• yield(%);41 

• m.p.(*C); oily substance 

• Mass; 456 (M + H) + 

• NMR 5 (CDCI3); 

1.29 (3H, t, J = 7.2Hz), 3.44 (3H, s), 4.02 (3H, s), 4.10 (3H, s), 4.20 (2H, s), 4.25 (2H, q, J = 7.2Hz), 
4.98 (2H, s), 6.00 (2H, s), 6.88 (1H, d, J = 8.0Hz), 6.97 (1H, s), 7.01 (1H, d, J = 8.0Hz), 8.64 (1H, s) 
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Example 42 



4-[N-(2'Methoxyethyiy(3,4-methylenedioxybenzyl)amino]-6,7,8-trimethoxyquinazoline 



HeO 




MeQ 



MeO 



MeO 



• molecular formula; C22 H25 N 3 Os 

• yield(%);21 

• m.p.CC); 87- 88 

• Mass; 428 (M + H) + 

• NMR5(CDCI 3 ); 

3.36 (3H, s), 3.58 (3H, s), 3.80 - 3.85 (4H, m), 4.02 (3H, s), 4.10 (3H, s), 4.92 (2H, s), 5.97 (2H, s), 
6.83 (1H, d, J = 7.6Hz), 6.92 (1H, d, J = 7.6Hz), 6.94 (1H, s), 7.19 (1H, s), 8.67 (1H, s) 

Example 43 

4-(6J-DimethoxyO > 2 > 3 > 4-tetrahydroisoquinolin-2'yl)-6,7 > 8'trimethoxyquinazoline 



• molecular formula; C22H25N3O5 

• yield(%);79 

• m.p.(-C); 157-158 

• Mass; 412 (M + H) + 

• NMR 5 (CDCb); 

3.11 (2H. t, J = 5.8Hz), 3.87 (3H, s), 3.89 (3H, s), 3.96 (2H, t, J = 5.8Hz), 3.99 (3H, s), 4.07 (3H, s), 
4.14 (3H, s), 4.80 (2H, s), 6.67 (1H, s), 6.71 (1H, s), 7.03 (1H, s), 8.74 (1H, s) 



OMe 




MeO 
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Example 44 



4-[4-(1"Hydroxyethyl)benzyl]amino-6-m8thoxyquina20line 




Me 



• molecular formula; Ci 8 Hi 9 N 3 O2 

• yield(%);46 



• m.p.(°C); amorphous 

• Mass; 310 (M + H) + 

• NMR 5 (CDCI 3 ); 

1.47 (2H, d. J = 6.4Hz), 3.91 (3H t s), 4.87 (2H, d, J = 5.2Hz), 4.84 - 4.94 (1H, m), 7.34 ~ 7.42 (6H, 
m), 7.59 (1H, brs). 7.79 (1H, d, J = 8.8Hz), 8.52 (1H, s) 

Example 45 

4-(Benzimidazol'5-ylmethyl)amino-6-methoxyquinazoline 



• molecular formula; C1 7 Hi 5 N 5 O 

• yield(%); 18 

• m.p.(-C); 254- 255 

• Mass; 306 (M + 1) + 

• NMR 5 (DMSO-de); 

3.88 (3H, s), 4.91 (2H, d, J = 6.0Hz), 7.24 (1H, d, J = 8.4Hz), 7.40 (1H, dd, J = 9.2Hz, 2.8Hz), 7.54 
(1H, d, J = 8.4Hz), 7.56 (1H, s), 7.63 (1H, d, J = 9.2Hz), 7.73 (1H, d, J = 2.8Hz), 8.16 (1H, s), 8.37 (1H, 
s), 8.67 (1H, t, J = 6.0Hz), 12.33 (1H, brs) 
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Example 46 



4-(3,4>Methyl9nedioxybenzyl)amino-6-methoxyquinazoline 



HeO 




• molecular formula; Ci 7 Hi 5 N3 O3 

• yield(%); 86 

• m.p.OQ;207~ 208 

• Mass; 310 (M + H) + 

• NMR5(CDCI 3 ); 

3.89 (3H, s), 4.78 (2H, d, J = 5.2Hz), 5.70 (1H, brs), 5.97 (2H, s), 6.80 (1H, d, J = 7.6Hz), 6.9 (3H, 
m), 7.40 (1H, d, J = 9.2Hz), 7.80 (1H, d, J = 9.2Hz), 8.63 (1H, s) 

Example 47 

4>[2'(3,4-Methylenedioxyphenyl)pyrrolidino]-6-methoxyquinazoline 



• molecular formula; C20H19N3O3 

• yield(%);85 

• m.p.(*C); oily substance 

• Mass; 350 (M + 1) + 

• NMR5(CDCI 3 ); 

1.95 - 2.10 (3H, m), 2.37 (1H, m), 3.58 (3H, s), 4.05 ~ 4.20 (2H, m), 5.58 (1H, m), 5.93 (1H, s), 
5.94 (1H, s), 6.78 (1H, d, J = 8.4Hz), 6.84 (1H, s), 6.85 (1H, d, J = 8.4Hz), 7.30 (1H, d, J = 10.0Hz), 7.35 
(1 H, s), 7.74 (1 H, d. J = 1 0.0Hz), 8.53 (1 H, s) 
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Example 48 

4-(4-Methoxy-3-nitrobenzyl)amino-6-methoxyquinazoline 



w 




• molecular formula; Ci 7 Hi 6 

• yieid(%); 22 

• m.p.(-C);205~ 206(dec.) 

• Mass; 341 (M + 1) + 
20 • NMR 5 (CDCh); 

3.93 (3H, s), 3.94 (3H, s), 4.91 (2H, d, J = 6.0Hz), 7.07 (1H t dd, J = 8.4Hz, 1.2Hz), 7.21 (1H, d, 
J = 1.2Hz), 7.39 (1H, dd, J = 9.2Hz, 2.4Hz), 7.53 (1H, d, J = 2.4Hz), 7.75 (1H, d, J = 9.2Hz), 7.82 (1H, d, 
J = 8.4Hz), 8.03 (1H, brs), 8.51 (1H, s) 

25 Example 49 

4-(3,4-Methylenedioxybenzyl)amino-6-methylthioquinazoline 



30 



35 




40 4.12 g (0.0196 mol) of 4-chloro-6-methylthioquinazoline, 3.70 g (0.0245 mol) of piperonylamine and 3.50 
g (0.0330 mol) of sodium carbonate were mixed with 100 ml of isopropyl alcohol. The obtained mixture was 
heated under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The 
obtained residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) and recrystal- 
lized from chloroform/n-hexane to give 5.32 g of the title compound as a pale-yellow crystal. 

45 • molecular formula; C1 7 Hi 5 O2N3S 

• yield(%);83 

• m.p.('C); 174-175 

• Mass; 326 (M + H) + 
« NMR 5 (CDCI3); 

50 2.59 (3H, s), 4.79 (2H, d, J = 5.6Hz), 5.93 (2H, s), 6.77 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 

6.94 (1H, s), 7.62 (1H, dd, J = 8.8Hz, 2.0Hz), 7.75 (1H, d, J = 8.8Hz), 7.97 (1H, d, J = 2.0Hz), 8.10 (1H, 
brs), 8.56 (1H, s) 

Examples 50 to 54 

55 

The following compounds were prepared in a similar manner to that of Example 49. 
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Example 50 

4-(3,4-Dichlorobenzyl)amino-6-methylthioquinazoline 




• molecular formula; Ci g Hi 3 N 3 SCI 2 

• yield(%);85 

• m.p.CC); 184 - 185 

• Mass; 350 (M + H) + 

• NMR 5 (CDCI 3 ); 

2.61 (3H, s), 4.83 (2H, d, J = 5.6Hz), 7.28 (1H, dd, J = 8.4Hz, 2.0Hz), 7.40 (1H, d, J = 8.4Hz), 7.51 
(1H, d, J = 2.0Hz), 7.64 (1H, dd, J = 8.8Hz, 2.0Hz), 7.76 (1H, d, J = 8.8Hz), 7.97 (1H, d, J = 2.0Hz), 8.19 
(1H, brs), 8.55 (1H, s) 

Example 51 

4-(3-Fluoro-4-methoxybenzyl)amino-6-methylthioquinazoline 




• molecular formula; C1 7 Hi 6 N3 OSF 

• yield(%);89 

• m.p.CC); 168-169 

• Mass; 330 (M + H) + 

• NMR 5 (CDCb); 

2.58 (3H, s), 3.90 (3H, s), 4.82 (2H, d, J = 5.6Hz), 6.29 (1H, brs), 6.95 (1H, m), 7.13 -7.18 (2H, m), 
7.54 (1H, s), 7.63 (1H, d, J = 8.8Hz), 7.79 (1H, d, J = 8.8Hz), 8.64 (1H, s) 
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Example 52 



4'(Benzimidazol'5-ylmethyl)amino-6-methylthioquinazoline 




N. 



> 



HeS 



N 
H 



N 



• molecular formula; Ci 7 Hi 5 N5 S 

• yield(%); 48 

• m.p.(°C); 271 ~ 275 (dec.) 

• Mass; 322 (M + H) + 

• NMR 5 (DMSO-d 5 ); 

2.67 (3H, s), 5.06 (2H, d, J = 5.6Hz), 7.47 (1H, d, J = 8.4Hz), 7.68 (1H, d, J=8.8Hz), 7.77 (2H, m), 
7.87 (1H, d, J = 8.8Hz), 8.40 (1H, s), 8.77 (1H, s), 8.84 (1H, s), 10.68 (1H, brs) 

Example 53 

4-[N-(2-Methoxyethyl)-(3,4-methylenedioxybenzyl)amino]-6-methylthioquinazol}ne 



• molecular formula; C20H21N3O3S 

• yield(%);27 

• m.p.CC); 92- 93 

• Mass; 384 (M + H) + 

• NMR 5 (CDCb); 

2.16 (3H, s), 3.35 (3H, s), 3.82 (2H, t, J = 5.0Hz), 3.89 (2H, t, J = 5.0Hz), 5.01 (2H, s), 5.98 (2H, s), 
6.84 (1H, d, J = 8.4Hz), 6.89 (1H, d, J = 8.4Hz), 6.90 (1H, s), 7.56 (1H, dd, J = 8.8Hz, 2.0Hz), 7.66 (1H, 
d, J = 2.0Hz), 7.82 (1H, d, J = 8.8Hz) 




MeO 



0 
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Example 54 

4-[N-(2-Hydroxyethyl)-(3,4-methylenedioxybenzyl)am 

5 



70 




75 

• molecular formula; Ci 9 Hi 9 N3 O3 S 

• yield(%);21 

• m.p.(-C); 146- 147 (dec.) 

• Mass; 370 (M + H) + 
20 • NMR5(CDCI 3 ); 

2.00 (3H, s), 3.93 (2H, t, J = 4.2Hz), 4.01 (2H, t, J = 4.2Hz), 5.00 (2H, s), 6.01 (2H, s), 6.89 (3H, m), 
7.57 (2H, m), 7.82 (1H, d, J = 9.2Hz), 8.55 (1H, s) 

Example 55 

25 

4-(4-Chloro-3-nitrobenzyl)amino-6-chloroquinazoline 



30 



35 




3.00 g (0.015 mol) of 4,6-dichloroquinazoline and 3.80 g (0.0170 mol) of 4-chloro-3-nitrobenzylamine 
40 hydrochloride were dissolved in a mixture comprising 100 ml of isopropyl alcohol and 15 ml of 
triethylamine. The obtained solution was heated under reflux for 24 hours and distilled under a reduced 
pressure to remove the solvent. The residue was purified by silica gel column chromatography (chlo- 
roform/ethyl acetate) and recrystallized from chloroform/n-hexane to give 4.85 g of the title compound as a 
pale-yellow crystal. 
45 • molecular formula; C1 5 Hi 0N4O2CI2 

• yield(%);92 

• m.p.('C); 199-200 

• Mass; 349 (M + H) + 

• NMR5(CDCI 3 ); 

50 4.85 (2H, d, J = 6.0Hz), 7.49 (1H, d, J = 8.4Hz), 7.61 (1H, dd J = 8.4Hz, 2.0Hz), 7.66 (1H, dd, 

J = 8.8Hz, 2.0Hz), 7.76 (1H, d, J=8.8Hz), 7.96 (1H, d, J = 2.0Hz), 8.20 (1H, d, J = 2.0Hz), 8.23 (1H, brt, 
J = 6.0Hz), 8.58 (1H, s) 



55 
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Example 56 

^(a-Ethoxycarbonyl-S^-methylenedioxybenzyQamino-e-chloroquinazoline 



cooet 



70 




75 

30 ml of 2-propanol, 1.07 g of triethyiamine and 1.01 g of a-ethoxycarbonyl-3,4-methylenedioxyben- 
zylamine were added to 704 mg of 4,6-dichloroquinazoline. The obtained mixture was refluxed for 4 hours, 
followed by the addition of water. The obtained mixture was extracted with chloroform thrice. The 
20 chloroform layers were combined, dried over magnesium sulfate and distilled under a reduced pressure to 
remove the solvent. The residue was recrystallized (from ethanol/ethyl acetate/hexane) to give 1.167 g of 
the title compound. 

• molecular formula; Ci 9 Hi b N3 O4 CI 

• yield(%);86 

25 • m.p.(-C); 169-170 

• Mass m/e; 386 (M + 1) 

• NMR 5 (CDCb); 

1.28 (3H, t, J = 7.2Hz), 4.27 (2H, m), 5.85 (1H, d, J = 6.4Hz), 5.98 (2H, s), 6.70 (1H, brs), 6.81 (1H, 
d, J = 8.8Hz), 6.99 (2H, m), 7.10 (1H, dd, J = 8.8Hz, 2.4Hz), 7.83 (1H, d, J = 2.4Hz), 8.85 (1H, d, 
30 J = 8.8Hz), 8.63 (1H, s) 

Examples 57 to 64 

The following compounds were prepared in a similar manner to that of Example 56 or 57. 

35 

Example 57 

4-(3,4-Methylenedioxybenzyl)amino-6-chloroquinazoline 

40 



45 




• molecular formula; C1 5 Hi 2 N 3 0 2 CI 

• yield(%);76 

• m.p.CC); 199- 200 

• Mass; 314 (M + H) + 
55 • NMR 6 (CDCb); 

4.76 (2H, d, J = 5.6Hz), 5.82 (1H, brs), 5.98 (2H, s), 6.81 (1H, d, J = 8.0Hz), 6.87 (1H, d, J = 8.0Hz), 
6.89 (1H, S), 7.67 (1H, s), 7.69 (1H, d, J = 8.0Hz), 7.81 (1H, d, J = 8.0Hz), 8.70 (1H, s) 
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Example 58 

4-(3,4-Dichloroben2yl)amino-6'Chtoroquinazoline 




• molecular formula; Ci 5 Hi 0 N 3 Cb 

• yield(%);72 

• m.p.('C);215~ 216 

• Mass; 338 (M + H) + 

• NMR5(CDCI 3 ); 

4.85 (2H, d, J = 5.6Hz), 5.94 (1H, brs), 7.24 (1H, d, J = 8.4Hz), 7.43 (1H, d, J = 8.4Hz), 7.70 (1H, d, 
J = 9.2Hz), 7.72 (1H, s), 7.83 (1H, d. J = 9.2Hz), 8.68 (1H, s) 

Example 59 

4-(3,4-Dimethoxybenzyl)amino-6-chloroquinazoline 




• molecular formula; C17H16N3O2CI 

• yield(%);73 

• m.p.('C); 174-175 

• Mass; 330 (M + H) + 

• NMR5(CDCI 3 ); 

3.87 (6H, s), 4.78 (2H, d, J = 5.2Hz), 6.85 (1H, d, J = 8.0Hz), 6.96 (1H, d, J = 8.0Hz), 6.98 (1H, s), 
7.34 (1H, brs), 7.65 (1H, dd, J = 9.2Hz, 2.0Hz), 7.78 (1H, d, J = 9.2Hz), 8.08 (1H, d, J = 2.0Hz), 8.65 
(1H, s) 
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Example 60 



4>(Benzimidazoh5-ylmethyl)amino-6-chloroquinazoline 




N 



> 



CI 



N 
H 



N 



• molecular formula; Ci 6 Hi 2 Ns CI 

• yield(%);76 

• m.p.('C); 243 - 244 (dec.) 

• Mass; 310 (M + H) + 

• NMR5 (DMSO-ds); 

4.89 (2H, d, J = 5.6Hz), 7.27 (1H, d, J = 8.4Hz) 7.55 (1H, d, J=8.4Hz), 7.59 (1H, s), 7.72 (1H, d, 
J = 8.8Hz), 7.80 (1H, dd, J = 8.8Hz, 2.4Hz), 8.25 (1H, S), 8.50 (1H, S), 8.53 (1H, d, J = 2.4Hz), 9.07 (1H, 
brt, J = 5.6Hz) 

Example 61 

4-(2-Methoxy-2,3-dihydrobenzofuran-5-yl)methylamino-6-chloroquiriazoline 



• molecular formula; Ci 8 Hi 6 N 3 0 2 CI (341 .798) 

• yield(%); 53 

• m.p.('C); 178-179 

• Mass; 342 (MH) + 

• NMR6 (DMSO-ds); 

2.88 (1H, dd, J = 2.0Hz, 17.0Hz), 3.28 - 3.34 (1H, m), 4.68 (1H, d, J = 5.7Hz), 5.68 (1H, dd, 
J = 2.0Hz, 6.6Hz), 6.79 (1H, d, J = 8.2Hz), 7.14 (1H, d, J = 8.2Hz), 7.24 (1H, s), 7.70 (1H, d, J = 9.0Hz), 
7.79 (1H, dd, J = 2.2Hz, 9.0Hz), 8.46 (1H, d, J = 2.2Hz), 8.48 (1H, s), 8.82 (1H, t, J = 5.7Hz) 




71 



EP 0 607 439 A1 



Example 62 



4-(2-Methylbenzimidazoh5*ylmethyl)amino-6-chloroquinazoline 



CI 




Me 



• molecular formula; C17H14N5CI 

• yield(%); 17 

• m.p.(°C);273~ 274(dec.) 

• Mass; 324 (M + H) + 

• NMR 5 (DMSO-d&); 

2.71 (3H, s), 4.94 (2H, d, J = 5.6Hz), 7.48 (1H, d, J = 8.4Hz), 7.63 (1H, d, J = 8.4Hz), 7.70 (1H, s), 
7.77 (1H ( d, J = 8.8Hz), 7.86 (1H, dd, J = 8.8Hz, 2.0Hz), 8.58 (1H, s), 8.65 (1H, d, J = 2.0Hz), 9.65 (1H, 
brs) 

Example 63 

4-[1-Methyl>1-(3,4>methylenedioxyphenyl)ethyl]amino-6-chloroquinazoline 



• molecular formula; Ci s Hi 6 N3 O2 CI 

• yield(%); 32 

• m.p.('C); 175- 176 
« Mass; 342 (M + H) + 

• NMR5(CDCI 3 ); 

1.92 (6H, s), 5.95 (2H, s), 6.14 (1H, brs), 6.76 (1H, d. J = 7.6Hz), 6.92 (1H, d, J = 7.6Hz), 6.93 (1H, 
S), 7.67 (1H, dd, J = 8.8Hz), 7.77 (1H, d, J = 2.0Hz), 7.86 (1H, d, J = 8.8Hz), 8.50 (1H, s) 



Me Me 
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Example 64 

4-(3,4-Methylen9dioxybenzyl)amino-6-ethoxyquinazoline 



10 



EtD 




15 

• molecular formula; Ci 8 Hi 7 N 3 0 3 

• yield(%);44 

• m.p.('C); 190-191 

• Mass; 324 (M + H) + 
20 • NMR5(CDCI 3 ); 

1.46 (3H, t, J = 6.8Hz), 4.10 (2H, q, J = 6.8Hz), 4.77 (2H, d, J = 5.2Hz), 5.68 (1H, brs), 5.97 (2H, s), 
6.80 (1H, d, J = 8.0Hz), 6.87 ~ 6.92 (3H, m), 7.39 (1H, dd, J = 9.2Hz, 2.8Hz), 7.79 (1H, d, J = 9.2Hz), 
8.62 (1 H, s) 

25 Example 65 

4-(3,4-Methylenedioxybenzyl)amino-6-cyanoquinazoline 



30 



35 




■OCX 



> 



40 



45 



50 



55 



15 ml of isopropyl alcohol, 75 mg of triethylamine and 125 mg of piperonylamine were added to 140 
mg of 4-chloro-6-cyanoquinazoline. The obtained mixture was heated under reflux for 5 hours and filtered to 
recover a precipitate. This precipitate was introduced to a silica gel column, followed by eluting with ethyl 
acetate to give 200 mg of the title compound. 

• molecular formula; C1 7 Hi 2 NU 0 2 

• yie)d(%);89 

• m.p.CC); 243- 244 

• Mass; 305 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

4.67 (2H, d, J = 5.6Hz), 5.96 (2H, s), 6.84 (2H, s), 6.95 (1H, s), 7.77 (1H, d, J = 8.4Hz), 8.56 (1H, s), 
8.89 (1H, s), 9.04 (1H, br) 

Examples 66 to 87 

The following compounds were prepared in a similar manner to that of Example 65. 
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Example 66 

4>[3-(1-lmidazolyl)propyl]amino-6-cyanoquinazoline 




• molecular formula; Ci 5 Hi 4 N G 

• yield(%); 22 

• m.p.('C); 196 - 197 

• Mass m/e; 279 (M + 1) 

• NMR5(CDCI 3 ); 

2.27 (2H, quintet, J = 6.4Hz), 3.66 (2H, q, J = 6.4Hz), 4.17 (2H, t, J = 6.4Hz), 7.07 (1H, s), 7.11 (1H, 
s), 7.82 (1H, s), 7.82 (1H, s), 8.09 (1H. S), 8.37 (1H, brs), 8.66 (1H, s), 8.84 (1H, s) 

Example 67 

4-(Benzimidazoh5-yl)methylamino-6-cyanoquinazoline 



H 




• molecular formula; Ci 7 Hi 2 N 6 

• yield(%);68 

• m.p.('C); 274- 277 

• Mass; 301 (M + 1) + 

• NMR5 (DMSO-ds); 

4.88 (2H, d, J = 5.6Hz), 7.21 ~ 7.24 (1H, m), 7.35 ~ 7.76 (2H, m), 7.78 (1H, d, J = 8.8Hz), 7.06 (1H, 
dd, J = 8.8Hz, 1.6Hz), 8.15 (1H, s), 8.57 (1H, s), 8.92 (1H. s), 9.14 (1H, m), 12.32 (1H, m) 
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Example 68 

4-(3,4-Methylenedioxybenzyl)amino-6-ethoxycarbonylquinazoline 



w 




15 

• molecular formula; Ci 9 Hi 7 N3 O* 

• yleld(%);48 

• m.p.('C); 156-157 

• Mass; 352 (M + H) + 
20 • NMR 5 (CQCI3); 

1.43 (3H, t, J = 7.2Hz), 4.44 (2H, q, J = 7.2Hz), 4.79 (2H, d, J = 5.2Hz), 5.98 (2H, s), 6.14 (1H, brs), 
6.82 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 6.90 (1H, s), 7.87 (1H, d, J = 8.8Hz), 8.33 (1H, d, 
J = 8.8Hz), 8.46 (1H, s), 8.74 (1H, s) 

25 Example 69 

4'(3,4-Methylenedioxybenzyl)amino-6-methylquinazoline 



30 



35 




40 • molecular formula; C1 7 Hi 5 N3O2 

• yield(%); 68 

• m.p.('C); 203-204 

• Mass; 294 (M + H) + 

• NMR 5 (CDCI3); 

45 2.49 (3H, s), 4.76 (2H, d, J = 5.6Hz), 5.79 (1H, brs), 5.96 (2H, s), 6.81 (1H, d, J = 8.0Hz), 6.88 (1H, 

d, J = 8.0Hz), 6.91 (1H, s), 7.44 (1H, s), 7.57 (1H, d, J = 8.4Hz), 7.76 (1H, d, J = 8.4Hz), 8.66 (1H, s) 



50 



55 
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Example 70 



^(S^-Methylenedioxybenzy^amino-SJ-dimethoxyquinazoline 



Met) 



HeQ 




• molecular formula; Ci s Hi 7 N3 0* 

• yield(%);77 

• m.p.CC); 221 - 222 

• Mass; 340 (M + H) + 

• NMFU (DMSO-ds); 

3.88 (3H, s), 3.89 (3H, s), 4.68 (2H, d, J = 6.0Hz), 5.97 (2H, s), 6.85 (2H, s), 6.94 (1H t s), 7.09 (1H, 
s), 7.64 (1H, s), 8.33 (1H, s), 8.37 (1H, t, J = 6.0Hz) 

Example 71 

4-(3 t 4-Methylenedloxybenzyl)amino-6,8-dimethoxyquinazoline 



• molecular formula; C1 a Hi 7 N3 O* 

• yield(%); 88 

• m.p.CC); 217 ~ 218 

• Mass; 340 (M + H) + 

• NMR5(CDCI 3 ); 

3.89 (3H, s), 4.01 (3H, s), 4.77 (2H, d, J = 5.2Hz), 5.63 (1H, brs), 5.97 (2H, s), 6.42 (1H, d, 
J = 2.4Hz), 6.77 (1H, d, J = 2.4Hz), 6.80 (1H, d, J = 7.6Hz), 6.88 (1H, dd, J = 7.6Hz, 1.6Hz), 6.92 (1H, d, 
J = 1.6Hz), 8.65 (1H, s) 




MeO 
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Example 72 



4-(3,4-Methylenedioxyben2yl)amino-5,6-dimethoxyquinazolin8 



HeO 




N 



• molecular formula; Ci s Hi 7 N3 O4 

• yield(%); 74 

• m.p.CC); 122-123 

• Mass; 340 (M + 1) + 

• NMR 5 (CDCI3); 

3.97 (6H, s), 4.77 (2H, d, J = 5.2Hz), 5.97 (2H, s), 6.81 (1H, d, J = 8.0Hz), 6.86 (1H, dd, J = 8.0Hz, 
1.6Hz), 6.88 (1H, d, J = 1.6Hz), 7.49 (1H, d, J = 8.8Hz), 7.82 (1H, d, J = 8.8Hz), 8.51 (1H, s), 8.64 (1H, 
brs) 

Example 73 

4-(3,4-Methylenedioxybenzyl)amino-6-acetamido-7>methoxyquinazoline 



• molecular formula; C1 g Hi s N4 O4 

• yield(%);66 

• m.p.('C); 164 - 165 

• Mass; 367 (M + H) + 

• NMR 5 (CDCb); 

2.26 (3H, s), 4.04 (3H, s), 4.76 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.22 (1H, brs), 6.77 (1H, d, 
J = 8.0Hz), 6.85 (1H, d, J = 8.0Hz), 6.89 (1H, s), 7.31 (1H, s), 8.02 (1H, brs), 8.59 (1H, s), 8.81 (1H, s) 
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Example 74 

4-(3,4-Methylenedioxyben2yl)amino-6-methylthio-7-methoxyquina20line 




• molecular formula; Ci 8 Hi 7 N 3 0 3 S 

• yield(%); 39 

• m.p.('C); 200- 205 (dec.) 

• Mass; 356 (M + H) + 

• NMR 5 (CDCI3); 

2.50 (3H, s), 4.01 (3H, s), 4.78 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.13 (1H, brs), 6.79 (1H, d, 
J = 8.0Hz), 6.88 (1H, d, J = 8.0Hz), 6.91 (1H, s), 7.15 (1H, s), 7.33 (1H, s), 8.56 (1H, s) 

Example 75 

4-(3,4-Methylededioxybenzyl)aminoquinazoline 




• molecular formula; C1 g Hi 3 N 3 0 2 

• yield(%); 69 

• m.p.CC); 197-198 

• Mass; 280 (M + H) + 

• NMR 5 (CDCI3); 

4.78 (2H, d, J = 5.2Hz), 5.85 (1H, brs), 5.96 (2H, s), 6.80 (1H, d, J = 8.0Hz), 6.88 (1H, d, J = 8.0Hz), 
6.91 (1H, s), 7.46 (1H, t, J = 8.0Hz), 7.68 (1H, d, J = 8.0Hz), 7.75 (1H, t, J = 8.0Hz), 7.87 (1H, d, 
J = 8.0Hz), 8.71 (1H, s) 
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Example 76 

4-(3,4-Methylededioxyb8nzyl)aminO"8-methoxyquinazolin8 




MeO 



• molecular formula; Ci 7 Ni 5 N 3 O3 

• yield(%);76 

• m.p.CC); 195-196 

• Mass; 310 (M + H) + 

• NMR 5 (CDCI3); 

4.03 (3H, s), 4.78 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.77 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 
6.92 (1H, s), 6.95 (1H, brs), 7.12 (1H, d, J = 8.0Hz), 7.39 (1H, t, J = 8.0Hz), 7.48 (1H, d, J = 8.0Hz), 8.70 
(1H, s) 

Example 77 

4-(3,4-Methylenedioxybenzyl)amino-7-chloroquinazoline 




• molecular formula; C2 1 H22 N 3 O2 CI 

• yield(%);62 

• m.p.CC); 209- 210 

• Mass; 314 (M + H) + 

• NMR 5 (CDCIs); 

4.77 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.78 (1H, d, J = 8.0Hz), 6.88 (1H, d, J = 8.0Hz), 6.92 (1H, s), 
7.39 (1H, dd, J = 8.8Hz, 2.0Hz), 7.4 (1H, brs), 7.83 (1H, d, J = 2.0Hz), 7.96 (1H, d, J = 8.8Hz), 8.63 (1H, 
s) 
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Example 78 

4-(3,4-Methylenedioxybenzyl)aminobenzo[g]quinazoline 




• molecular formula; C20H1 5 N3O2 (329) 

• yield(%);45 

• m.p.('C); 265 (dec.) 

• Mass; 330 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

4.92 (2H, d, J = 6.0Hz), 5.97 (2H, s), 6.88 (1H, d, J = 8.0Hz), 6.94 (1H, dd, J = 8.0Hz, 1.6Hz), 7.06 
(1H, d, J = 1.6Hz), 7.68 ~ 7.81 (2H, m), 8.11 (1 H, d, J = 8.4Hz), 8.21 (1H, d, J = 8.4Hz), 8.33 (1H, s), 
8.90 (1H, s), 9.36 (1H, s), 11.09 (1H, br) 

Example 79 

4-(3,4-Methyienedioxybenzyl)aminO'6,7-methylenedioxyquinazoline 




• molecular formula; C1 7 Hi 3 N 3 0* (323) 

• yield(%); 55 

• m.p.CC); 229- 231 

• Mass; 324 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

4.62 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.16 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.82 (1H, dd, J = 8.0Hz, 
2.0Hz), 6.89 (1H, d, J = 2.0Hz), 7.06 (1H, s), 7.68 (1H, s), 8.26 (1H, bit J = 5.6Hz), 8.28 (1H, s) 
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Example 80 

4-(3,4,5-Trimethoxybenzyl)amino-6,7-methylenedioxyquinazoline 




• molecular formula; Ci 9 Hi 9 N 3 O5 (369) 

• yield(%); 59 

• m.p.CC);240 ~ 241 

• Mass; 370 (M + 1) + 

• NMR5 (DMSO-d & ); 

3.61 (3H, s), 3.70 (6H, s), 4.65 (2H, d, J = 6.0Hz), 6.16 (2H, s), 6.675 (2H, s), 7.06 (1H, s), 7.72 
(1H, s), 8.23 (1H, bit, J = 6.0Hz), 8.30 (1H, s) 

Example 81 

2-Methyl-4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; C20H21 N3O5 

• yield{%);58 

• m.p.(°C); 190- 191 

• Mass; 384 (M + H) + 

• NMR5(CDCI 3 ); 

2.67 (3H, s), 3.93 (3H, s), 4.01 (3H, s), 4,11 (3H, s), 4.77 (2H, d, J = 5.2Hz), 5.96 (2H, s), 6.70 (1H, 
s) 6.79 (1H, d, J = 7.6Hz), 6.89 (1H, d, J = 7.6Hz), 6.93 (1H, s) 
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Example 82 



2-lsopropyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquina20line 



Met) 




Me 



• molecular formula; C20 H 2 1 N 3 O3 

• yield(%);84 

• m.p.CC); 157-158 

• Mass; 352 (M + 1) + 

• NMR5(CDCI 3 ); 

1.36 (6H, d, J = 6.8Hz), 3.15 (1H, septet, J = 6.8Hz), 3.88 (3H, s), 4.81 (2H t d, J = 5.6Hz), 5.94 (2H, 
s), 6.78 (1H, d, J = 8.0Hz), 6.91 (1H, dd, J = 8.0Hz, 2.0Hz), 6.96 (1H, d, J = 2.0Hz), 6.99 (1H, brd, 
J = 2.4Hz), 7.32 (1H, dd, J = 9.2Hz, 2.4Hz), 7.79 (1H, d, J = 9.2Hz) 

Example 83 

2-(2-Propoxyphenyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C25H22N3O3CI 

• yield(%);20 

• m.p.CC); 208- 209 

• Mass; 446 (M + 1) + 

• NMR5(CDCI 3 ); 

0.97 (3H, t, J = 7.6Hz), 1.71 - 1.81 (2H, m), 4.01 (2H, t, J = 6.4Hz), 4.81 (2H, brs), 5.80 (1H, br), 
5.96 (2H, s), 6.79 ~ 7.86 (10H, m) 
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Example 84 

2-(2-Propoxyphenyl)-4*(3,4-methylened}oxybenzyl)aminoquinazoline 




• molecular formula; C25H23N3O3 (413) 

• yield(%); 15 

• m.p.CC); 130-131 

• Mass; 414 (M + 1) + 

• NMR6(CDCI 3 ); 

0.96 (3H, t, J = 7.2Hz), 1.71 ~ Ml (2H, m), 4.00 (2H, t, J = 6.4Hz), 4.83 (2H, s), 5.95 (2H, s), 6.77 
-7.93 (12H, m) 



• molecular formula; C1 9 Ht 7 N 3 0& 

• yield(%); 13 

• m.p.CC); 190-192 

• Mass; 384 (M + H) + 

• NMR 5 (CDCI3); 

4.10 (6H, s), 4.12 (3H, s), 6.07 (2H, s), 6.91 (1H, d, J = 8.0Hz), 7.86 (1H, s), 7.90 (1H, s), 8.06 (1H, 
d, J = 8.0Hz), 8.18 (1H, s) 



Example 85 



4-(3,4-Methylenedioxybenzamido)-6 a 7,8-trimethoxyquinazoline 




MeO 
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Example 86 

4-(3,4'Methylenedioxyben2yl)oxy-6,7,8-trimethoxyquinazoline 




• molecular formula; Ci 9 Hi 8 N2O6 

• yield(%); 49 

• m.p.(*C); 141-142 

• Mass; 371 (M + H) + 

• NMR 5 (CDCI3); 

3.97 (3H, s), 4.05 (3H. s), 4.13 (3H, s), 5.53 <2H, s), 5.99 (2H, s), 6.84 (1H. d, J = 8.0Hz), 7.00 (1H, 
dd, J = 8.0Hz, 2.0Hz), 7.02 (1H, d, J = 2.0Hz), 7.20 (1H, s), 8.74 (1H, s) 

Example 87 

4-(3,4-Methylenedioxybenzyl)oxy-6-methylthioquinazoline 




• molecular formula; C1 7 H14N2 03d 

• yield(%); 69 

• m.p.('C); 104-105 

• Mass; 327 (M + H) + 

• NMR5(CDCI 3 ); 

2.59 (3H, s), 5.56 (2H, s), 6.00 (2H, s), 6.85 (1H, d, J = 8.0Hz), 7.01 (1H, dd, J = 8.0Hz, 1.6Hz), 7.03 
(1H, d, J = 1.6Hz), 7.72 (1H, dd, J = 8.8Hz, 1.6Hz), 7.88 (1H, d, J = 8.8Hz), 7.89 (1H, d, J = 1.6Hz), 8.78 
(1H, s) 
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Example 88 

2,4,6-Trimethoxyquinazoline 



OMe 



10 




5.0 g (0.022 mol) of 2 p 4-dichloro-6-methoxyquinazoline was suspended in 150 ml of methanol, followed 
75 by the gradual addition of 3.5 g of sodium hydride. The obtained mixture was heated under reflux. After 
several hours, the reaction mixture was concentrate under a reduced pressure, followed by the addition of 
water. The crystalline precipitate thus formed was recovered by filtration, washed with water and air-dried to 
give 4.8 g of the title compound as a crude yellow crystal. 

• m.p.; 143 - 144 

20 • Mass; 221 (M + 1)+ 

• NMR5(CDCI 3 ); 

3.90 (3H, s), 4.08 (3H, s), 4.18 (3H, s), 7.36 (1H, d, J = 2.8Hz), 7.39 (1H, dd, J = 8.8Hz, 2.8Hz), 7.67 
(1H, d, J = 2.8Hz) 

25 Example 89 

2,6-Dimethoxy-4-(3,4-methylenedioxybenzyl)aminoquinazoline 



30 



35 




40 3.75 g (24.8 mmol) of piperonylamine was added to a solution of 2.00 g (8.26 mmol) of the 2,4,6- 
trimethoxyquinazoline prepared in Example 88 in dimethyl sulfoxide (15 ml). The obtained mixture was 
stirred under heating at 150 to 160"C. After one hour, the reaction mixture was purified by silica gel column 
chromatography (ethyl acetate/n-hexane) and recrystallized from ethyl acetate/n-hexane to give 0.50 g of 
the title compound as a pale-yellow crystal. 

45 • molecular formula; Ci 8 Hi 7 N3O4 

• yield(%); 18 

• m.p.(*C); 166-167 

• Mass; 340 (M + 1) + 

• NMR 5 (CDCb); 

50 3.89 (3H, s), 4.03 (3H, s), 4.77 (2H, d, J = 5.2Hz), 5.94 (2H, s), 6.76 (1H, d, J = 8.0Hz), 6.89 (1H, 

dd, J = 8.0Hz, 1.2Hz), 6.93 (1H, d, J = 1.2Hz), 7.29 (1H, dd, J = 8.8Hz, 2.8Hz), 7.32 
(1H, brs), 7.59 (1H, d, J = 8.8Hz) 
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Example 90 



2,4-Bisbenzyloxy-6-methoxyquinazoline 



5 



QBzl 



)0 



MeO 




GBzl 



3 ml of benzyl alcohol was dissolved in 50 ml of tetrahydrofuran, followed by the addition of 1.0 g of 
75 sodium hydride. The obtained mixture was stirred at 40 to 50 • C for 30 minutes, followed by the addition of 
2.50 g (0.0109 mol) of 2,4-dichloro-6-methoxyquinazoline. The obtained mixture was heated under reflux for 
several hours, followed by the addition of water. The obtained mixture was extracted with chloroform and 
the organic layer was dried over anhydrous magnesium sulfate and filtered. The filtrate was distilled under a 
reduced pressure to remove the solvent. The obtained crystalline residue was recrystallized from chlo- 
20 roform/n-hexane to give 3.84 g of the title compound as a yellow crystal. 

• yield(%);95 

• m.p.('C); 144- 145 

• Mass; 373 (M + 1) + 

• NMR 5 (CDCb); 

25 3.87 (3H, s), 5.53 (2H, s), 5.62 (2H, S), 7.31 - 7.55 (12H, m), 7.70 (1H, d, J = 8.8Hz) 

Example 91 

2-Benzyloxy-4-(3,4'methylenedioxybenzyl)amino-6-methoxyquinazoline 



1.25 g (8.27 mmol) of piperonylamine was added to a solution of 1.00 g (2.69 mmol) of the 2,4- 
bisbenzyloxy-6-methoxyquinazoline prepared in Example 90 in dimethyl sulfoxide (10 ml). The obtained 
mixture was stirred at 160 to 180°C. After one hour, the reaction mixture was purified by silica gel column 
45 chromatography (ethyl acetate/n-hexane) and recrystallized from ethyl acetate/n-hexane to give 0.20 g of 
the title compound as a colorless needle. 

• molecular formula; C24H21 N 3 0* 

• yield(%); 18 

• m.p.('C); 163- 164 
50 • Mass; 416 (M + H) + 

• NMR 5 (CDCb); 



3.86 (3H, s), 4.75 (2H, d, J = 5.2Hz), 5.49 (2H, s), 5.68 (1H, brs), 5.96 (2H, s), 6.79 (1H, d, 
J = 8.0Hz), 6.84 ~ 6.87 (3H, m), 7.28 ~ 7.36 (4H, m), 7.51 - 7.53 (2H, m), 7.63 (1H, d, J = 9.2Hz) 



30 



35 




40 



55 
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Example 92 

2,6-Dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline 

75 

A mixture comprising 3.6 g of 2,4,6-trichloroquinazoline, 2.4 g of piperonylamine, 1 .6 g of triethylamine 
and 50 ml of isopropyl alcohol was heated under reflux for 1 .5 hours and hot-filtered to give 5.2 g of the title 
compound as a filter cake. 

• molecular formula; Ci 6 Hn N3 O2 Cb 
20 • yield(%); 98 

• m.p.('C);215 

• Mass; 349 (M + 1) + 

• NMR5 (DMSO-Dg); 

4.61 (2H, s), 5.97 (2H, s), 6.85 (2H, s), 6.95 (1H, s), 7.63 (1H, d, J = 8.8Hz), 7.80 (1H, dd, 
25 J = 8.8Hz, 2.4Hz), 8.45 (1 H, d, J = 2.4Hz), 9.24 (1 H, br) 

Example 93 

2-Chloro-4-(3,4-methyienedioxybenzyl)amino-6"Cyanoquinazoline 



35 




35 ml of isopropyl alcohol, 900 mg of triethylamine and 1.35 g of piperonylamine were added to 2 g of 
2,4-dichloro-6-cyanoquinazoline. The obtained mixture was heated under reflux for 1 .5 hours and hot-filtered 
to recover a precipitate. Thus, 2.4 g of the title compound was obtained. 
45 • molecular formula; Ci 7 Hn N4O2 CI 

• yield(%);79 

• m.p.CC); 234- 236 (dec.) 

• Mass; 339 (M + 1) + 

• NMR5 (DMSO-de); 

50 4.63 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.86 (2H, s), 6.97 (1H, s), 7.72 (1H, d, J = 8.4Hz), 8.10 (1H, 

dd, J = 8.4Hz, 1.8Hz), 8.90 (1H, d, J = 1.8Hz), 9.50 (1H, br) 
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Example 94 



2-Chloro-4-(3-chloro-4"methoxybenzyl)amino-6-cyanoquinazoline 




ci 



NC 



DMe 



N 



CI 



3.9 g of 3-chloro-4-methoxybenzylamine, 3.97 g of triethylamine and 200 ml of 2-propanol were added 
to 4 g of 2,4-dichloro-6-cyanoquinazoline. The obtained mixture was refluxed for 30 minutes, cooled to room 
temperature and filtered to recover a crystalline precipitate. The precipitate was washed with water and 
chloroform successively to give 5.563 g of the title compound. 

• molecular formula; Ci 7 Hi 2 N* OCI2 

• yield(%);87 

• m.p.(*C); 264- 266 

• Mass m/e; 359 (M + 1) 

• NMR 5 (CDCb); 

3.90 (3H, s), 4.73 (2H, d, J = 5.2Hz), 6.92 (1H, d, J = 8.4), 7.33 (1H, dd, J = 8.4Hz, 2.0Hz), 7.45 (1H, 
d, J = 2.0Hz), 7.74 (1H, d, J = 8.4Hz), 7.83 (1H, dd, J = 8.4Hz, 1.6Hz), 8.78 (1H, d, J = 1.6Hz), 8.85 (1H, 
brs) 

Examples 95 to 105 

The following compounds were prepared in a similar manner to those of Examples 88 to 94. 
Example 95 

2-Chloro-4-(3 > 4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C19H18N3O5CI 

• yield(%); 50 

• m.p.('C); 193-194 

• Mass; 404 (M + H) + 

• NMR5(CDCI 3 ); 

3.94 (3H, s), 4.03 (3H, s). 4.10 (3H, s), 4.75 (2H, d, J = 5.2Hz), 5.65 (1H, brs), 5.98 (2H, s), 6.59 
(1H, s), 6.81 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 6.91 (1H, s) 




MeO 
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Example 96 



2-Chloro-4-(3-chloro-4"methoxybenzyl)amino-6,7,8-trimethoxyquina2oline 




ci 



MeO 



OMe 



MeO 



MeO 



• molecular formula; Ci 9 Hi 9 CI2 N3 O4 

• yield(%);45 

• m.p.CC); 199 - 200 

• Mass; 424 (M + 1) + 

• NMR 6 (CDCI3); 

3.89 (3H, s), 3.95 (3H, s), 4.02 (3H, s), 4.08 (3H, s), 4.76 (2H d, J = 5.6Hz), 6.39 (1H, brs), 6.83 
(1H, s), 6.89 (1H, d, J = 8.3Hz), 7.31 (1H, dd, J = 8.4Hz, 2.0Hz), 7.40 (1H, d, J = 2.0Hz) 

Example 97 

2-Chloro-4-(3,4-methylenedioxybenzyl)amino-6,7-dimethoxyquinazoline 



• molecular formula; Ci s Hi s N3 0* CI 

• yield(%);97 

• m.p.('C); 177- 178 

• Mass; 374 (M + H) + 

• NMR 5 (CDCI3); 

3.95 (3H, s), 3.97 (3H, s), 4.75 (2H, d, J = 5.2Hz), 5.74 (1H, brt, J = 5.2Hz), 5.97 (2H, s), 6.80 (1H, 
d, J = 8.0Hz), 6.81 (1H, s), 6.88 (1H, dd, J = 8.0Hz, 2.0Hz), 6.91 (1H, d, J = 2.0Hz), 7.14 (1H, s) 
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Example 98 



2-Chioro-4-(3,4-methylen8dioxyb8nzyl)amino-6-methoxyquina20line 




o 



> 



MeO 



0 



N 



CI 



• molecular formula; Ci 7 Hu N 3 0 3 CI 

• yield(%); 80 

• m.p.CC); 202- 203 

• Mass; 344 (M + 1) + 

• NMR 5 (CDCI3); 

3.91 (3H, s), 4.77 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.76 (1H, d, J = 8.0Hz), 6.91 (1H, dd, J = 8.0Hz, 
1.6Hz), 6.95 (1H, d, J = 1.6Hz), 7.35 (1H, dd, J = 9.2Hz, 2.8Hz), 7.46 (1H, brd, J = 2.8Hz), 7.69 (1H, d, 
J = 9.2Hz), 7.90 (1H, brs) 

Example 99 

2-Chloro-4*(3-chloro-4>methoxybenzyl)amino-6-methoxyquinazoline 



• molecular formula; C1 7 Hi 5 N 3 O2 Cb 

• yield(%); 88 

• m.p.CC); 171-172 

• Mass; 364 (M + 1) + 

• NMR 5 (DMSO); 

3.83 (3H, s), 3.88 (3H, s), 4.68 (2H, d, J = 5.6Hz), 7.13 (1H, d, J = 8.8Hz), 7.33 (1H, dd, J = 2.4Hz, 
8.8Hz), 7.44 (1H, dd, J = 2.8Hz, 9.2Hz), 7.46 (1H, d, J = 2.4Hz), 7.58 (1H, d, J = 9.2Hz), 7.72 (1H, d, 
J = 2.8Hz), 9.05 (1H, t, J = 5.6Hz) 
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Example 100 



2,6-Dichloro-4-benzylaminoquinazolin9 



ci 




• molecular formula; Ci 5 Hi 1 N 3 Cfe 

• yield(%); 77 

• m.p.(*C); 227- 228 

• NMR5(CDCI 3 ); 

4.85 (2H, d, J = 5.2Hz), 5.97 (1H, brs), 7.33 - 7.43 (5H, m), 7.62 (1H, d, J = 2.0Hz), 7.68 (1H, dd, 
J = 8.8Hz, 2.0Hz), 7.74 (1H, d, J = 8.8Hz) 

Example 101 

2,6-Dichloro-4-[2-(3,4-methylenedioxyphenyl)ethyl]aminoquinazoline 



• molecular formula; Ci 7 Hi 3 N 3 O2 Cl 2 

• yield(%); 71 

• m.p.('C); 228- 229 

• NMR5 (DMSO-d 6 ); 

2.88 (2H, t, J = 7.4Hz), 3.68 (2H, m), 5.96 (2H, s), 6.70 (1H, dd, J = 8.0Hz, 1.6Hz), 6.81 (1H, d, 
J = 8.0Hz), 6.87 (1H, d, J = 1.6Hz), 7.63 (1H, d, J = 8.8Hz), 7.80 (1H, dd, J = 8.8Hz, 2.0Hz), 8.40 (1H, d, 
J = 2.0Hz), 8.86 (1H, d, J = 5.2Hz) 
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Example 102 



2 > 6-Dichloro-4-(3-chloro-4-methoxybenzyl)aminoquinazoline 




ci 



ci 



OMe 



• molecular formula; Ci 6 Hi 2 N 3 OCI3 

• yield(%);93 

• m.p.CC); 207- 208 

• Mass m/e; 368 (M + 1) 

• NMR5(CDCI 3 ); 

3.90 (3H, s), 4.73 (2H, d, J = 5.6Hz), 6.91 (1H, d, J=8.4Hz), 7.32 (1H, d, J=8.4Hz, 2.0Hz), 7.45 
(1H, d, J = 2.0Hz), 7.62 (1H, dd, J = 8.8Hz, 2.0Hz), 7.66 (1H, d, J = 8.8Hz), 8.07 (1H, brs), 8.16 (1H, d, 
J = 2.0Hz) 

Example 1 03 

2,6-Dichloro-4-(benzimidazol-5-yl)methylaminoqu?nazoline 



• molecular formula; Ci 6 H n N 5 Cl 2 (344.205) 

• yie!d(%); 81 

• m.p.CC); >290 

• Mass; 344 (M + 1 ) + 

• NMR 5 (DMSO); 

4.85 (2H, d, J = 6.0Hz), 7.25 (1H, dd, J = 1.6Hz, 6.4Hz), 7.57 (1H, d, J = 6.4Hz), 7.60 (1H, s), 7.66 
(1H, d, J = 8.8Hz), 7.83 (1H, dd, J = 2.0Hz, 8.8Hz), 8.21 (1H, s), 8.44 (1H, brs), 8.52 (1H, d, J = 2.0Hz), 
9.37 (1H, t, J = 6.0Hz) 
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Example 104 



2"Chloro-4-(benzimidazol'5-yl)methylamino-6'Cyanoquinazoline 




N. 



> 



NC 



N 
H 



N 



CI 



• molecular formula; CijHuNsCI (334.5) 

• yleld(%);58 

• m.p.(°C); >290 

• Mass; 335 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

4.81 (2H, s), 7.21 - 7.68 (3H, m), 7.73 (1H, d, J = 8.8Hz), 8.10 (1H, d, J = 8.8Hz), 8.17 (1H, s), 8.91 
(1H, s), 9.55 (1H, br) 

Example 105 

2-Chloro-4-[N-(2-hydroxyethyl)-(3,4-m 



• molecular formula; C21 H22N3O6CI 

• yield(%);55 

• Mass; 448 (M + H) + 

• NMR S (CDCb); 

3.38 (3H, S), 3.88 (2H, t J = 4.4Hz), 4.01 (2H, t, J = 4.4Hz), 4.03 (3H, s), 4.07 (3H, s), 4.92 (2H, s), 
6.01 (2H, s), 6.88 ~ 6.91 (3H, m), 7.00 (1H, s) 




MeO 
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Example 106 

2-Formyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina20line 




75 

0.50 g (0.0013 mol) of 2-ethoxycarbonyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina2oline was 
dissolved in a solvent mixture comprising 20 ml of methylene chloride and 20 ml of tetrahydrofuran. 2.6 ml 
of a 1.0 M solution of diisobutylatuminum hydride in toluene was dropped into the solution prepared above 
at -78 *C under stirring. The obtained mixture was stirred at -78 °C for several hours, followed by the 
20 addition of 20 ml of methanol. The obtained mixture was distilled under a reduced pressure to remove the 
solvent. The residue was purified by silica gel column chromatography and recrystallized from ethyl 
acetate/n-hexane to give 0.23 g of the title compound as a pale-yellow crystal. 

• yield(%); 52 

• m.p.(°C); 200- 202 (dec.) 
25 • Mass; 342 (M + 1) + 

• NMFU(CDCI 3 ); 

4.86 (2H, d, J = 5.2Hz), 5.98 (2H, s), 6.81 (1H, d, J = 7.6Hz), 6.90 (1H, d, J = 7.6Hz), 6.92 (1H, s), 
7.72 (1H, d, J = 2.0Hz), 7.77 (1H, dd, J = 8.8Hz, 2.0Hz), 8.01 (1H, d, J = 8.8Hz), 10.05 (1H, s) 

30 Example 107 

2-Ethoxycarbonyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



35 



40 




2.72 g (0.0100 mol) of 2-ethoxycarbonyl-4,6-dichloroquinazoline, 1.75 g (0.0116 mol) of piperonylamine 
and 1.60 g (0.0151 mol) of sodium carbonate were mixed with 100 ml of isopropyl alcohol. The obtained 
mixture was heated under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. 
The residue was purified by silica gel column chromatography and recrystallized from chloroform/n-hexane 
50 to give 3.56 g of the title compound as a colorless needle. 

• molecular formula; Ci 9 Hi e N 3 O* CI 

• yield(%);92 

• m.p.(*C); 212-213 

• Mass; 386 (M + H) + 
55 • NMR 5 (CDCfo); 

1.49 (3H, t, J = 7.2Hz), 1.54 (2H, q, J = 7.2Hz), 4.83 (2H, d, J = 5.6Hz), 5.96 (1H, brs), 5.97 (2H, s), 
6.80 (1H, d, J = 8.0Hz), 6.91 (1H, dd, J = 8.0Hz, 1.6Hz), 6.97 (1H, d, J = 1.6Hz), 7.70 (1H, d, J = 2.0Hz), 
7.72 (1H, dd. J = 8.8Hz, 2.0Hz), 8.00 (1H, d, J = 8.8Hz) 
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Examples 108 to 111 

The following compounds were prepared in a similar manner to that of Examples 106 or 107. 
Example 108 

2-Ethoxycarbonyl-4-(3-chloro-4'methoxyben2yl)amino>6'ChloroquinazoHne 



• molecular formula; C19H17N3O3CI2 

• yield(%); 88 

• m.p.('C); 185- 186 

• Mass; 406 (M + 1) + 

• NMR 5 (CDCb); 

1.49 (3H, t, J = 7.2Hz), 3.90 (3H, s), 4.54 (2H, q, J = 7.2Hz), 4.84 (2H, d, J = 5.2Hz), 6.09 (1H, brs), 
6.90 (1H, d, J = 8.4Hz), 7.33 (1H, dd, J = 8.4Hz, 2.4Hz), 7.48 (1H, d, J = 2.4Hz), 7.72 (1H, dd, J = 8.8Hz, 
2.4Hz), 7.74 (1H, d, J = 2.4Hz), 7.99 (1H, d, J = 8.8Hz) 

Example 109 

2-Ethoxycarbonyh4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C22H23N3O7 

• yield(%); quantitative 

• m.p.("C); 163- 165 (dec.) 

• Mass; 442 (M + 1) + 

• NMR 5 (CDCI3); 

1.45 (3H, t, J = 7.2Hz), 3.94 (3H, s), 4.02 (3H, s), 4.18 (3H, s), 4.46 (2H, q, J = 7.2Hz), 4.80 (2H, d, 
J = 5.2Hz), 5.89 (1H, brt, J=5.2Hz), 5.94 (2H, s), 6.74 (1H, d, J = 7.6Hz), 6.76 (1H, s), 6.86 (1H, dd, 
J = 7.6Hz, 1 .6Hz), 6.94 (1 H, d, J = 1 .6Hz) 
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Example 110 



2-Ethoxycarbonyl-4-(3-chloro-4-methoxybenzyl)amino-6-m8thoxyquninazoline 




ci 



MeO 



OMe 



N 



COOBt 



• molecular formula; C20H20N3O* CI 

• yield(%);73 

• m.p.CC); 192-193 

• Mass; 402 (M + 1) + 

• NMR5(CDCI 3 ); 

1.49 (3H, t, J = 7.2Hz), 3.90 (3H, s), 3.91 (3H, s), 4.53 (2H, q, J = 7.2Hz), 4.86 (2H, d, J = 5.6Hz) t 
5.90 (1H, brt, J = 5.6Hz), 6.90 (1H, d, J = 8.4Hz), 6.96 (1H, d, J = 2.4Hz), 7.36 (1H, dd, J = 8.4Hz, 
2.4Hz), 7.44 (1H, dd, J = 9.2Hz, 2.4Hz), 7.49 (1H, d, J = 2.4Hz), 8.00 (1H, d, J = 9.2Hz) 

Example 1 1 1 

2-Ethoxycarbonyl'4-(benzimidazol-5-ylmethyl)amino-6-methoxyquinazoline 



• molecular formula; C20 Hi 9 N5 Oa 

• yield(%);48 

• m.p.CC); 244- 245 (dec.) 

• Mass; 378 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

1.35 (3H, t, J = 7.2Hz), 3.90 (3H, s), 4.33 (2H, q, J = 7.2Hz), 4.94 (2H, d, J = 6.0Hz), 7.31 (1H, d, 
J = 8.0Hz), 7.47 (1H, dd, J = 8.8Hz, 2.8Hz), 7.53 (1H, d, J = 8.0Hz), 7.65 (1H, brs), 7.77 (1H, d, 
J = 8.8Hz), 7.78 (1H, s), 8.17 (1H, s), 8.89 (1H, brt, J = 6.0Hz) 
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(E)-2-(2-EthoxycarbonyH-propenyl)-4-(3,4-methylene 



5 



10 




15 

0.52 g (0.013 mol) of sodium hydride was added to a solution of 4,00 g (0.0117 mol) of 2-formyl-4-(3,4- 
methylenedioxybenzyl)amino-6-chloroquinazoline in 250 ml of tetrahydrofuran. 2.8 ml (0.013 mol) of triethyl 
2-phosphonopropionate was dropped into the mixture prepared above under stirring and cooling with ice. 
The mixture thus prepared was stirred under cooling with ice for a while, heated to room temperature and 
20 stirred for additional one hour, followed by the addition of 1.5 ml of 8M hydrochloric acid/ethanol. The 
obtained mixture was passed through a small amount of silica gel and distilled under a reduced pressure to 
remove the solvent. The residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) 
and recrystallized from chloroform/n-hexane to give 2.00 g of the title compound. 

• molecular formula; C22H20N3CUCI 
25 • yield(%); 40 

• m.p.(*C); 179-180 (dec.) 

• Mass; 426 (M + 1) + 

• NMR 5 (CDCI3); 

1.35 (3H, t, J = 7.2Hz), 2.50 (3H, d, J = 1.6Hz), 4.29 (2H, q, J = 7.2Hz), 4.78 (2H, d, J = 5.2Hz), 5.77 
30 (1H, brt, J = 5.2Hz) t 5.97 (2H, s), 6.81 (1H, d, J = 8.0Hz), 6.87 (1H, dd, J = 8.0Hz, 1.6Hz), 6.89 (1H, d, 

J = 1 .6Hz), 7.62 (1 H, q, J = 1 .6Hz), 7.64 (1 H, d, J = 2.0Hz), 7.68 (1 H, dd, J = 8.8Hz, 2.0Hz), 7.81 (1 H, d, 
J = 8.8Hz) 

Examples 113 to 119 

35 

The following compounds were prepared in a similar manner to that of Example 112. 
Example 113 

40 (Z)>2-(2'Ethoxycarbonyl-1-propenyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



45 




• molecular formula; C22H20N3O4CI 

• yield(%); 13 

55 • amt. of product(g); 0.64 

• m.p.(*C); 162- 164 (dec.) 

• Mass; 426 (M + 1) + 
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• NMR 5 (CDCb); 

1.20 (3H. t, J = 7.2Hz), 2.17 (3H, d, J = 1.6Hz), 4.21 (2H, q, J = 7.2Hz), 4.70 (2H. d, J = 4.8Hz), 5.64 
(1H, brs), 5.97 (2H, s), 6.53 (1H, q, J = 1.6Hz), 6.81 (1H, d, J = 7.6Hz), 6.85 (1H, dd, J = 7.6Hz, 1.6Hz), 
6.87 (1H, d, J = 1.6Hz), 7.58 (1H, d, J = 2.4Hz), 7.62 (1H, dd, J = 8.8Hz, 2.4Hz), 7.71 (1H, d, J = 8.8Hz) 

Example 113 

(E)-2-(2-Ethoxycarbonylvinyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C21H1 8 N 3 0* CI 

• yield(%);67 

• m.p.('C); 195- 196 

• Mass; 412 (M + 1)+ 

• NMR 5 (CDCI 3 ); 

1.35 (3H, t, J = 7.2Hz), 4.29 (2H, q, J=7.2Hz), 4.80 (2H, d, J = 5.2Hz), 5.77 (1H, brs), 5.97 (2H, s), 
6.81 (1H, d, J = 7.6Hz), 6.89 (1H, d, J = 7.6Hz), 6.90 (1H, s), 7.21 (1H, d, J = 15.6Hz), 7.64 (1H, d, 
J = 2.0Hz), 7.66 (1 H, d, J = 1 5.6Hz), 7.68 (1 H, dd, J = 9.2Hz, 2.0Hz), 7.82 (1 H, d, J = 9.2Hz) 

Example 115 

(E)-2-(2-Ethoxycarbonylvinyl)-4-(3<hlorO'4-methoxybenzyl)amino-6'Chloroquinazoline 



• molecular formula; C21 Hi 9 N3O4CI2 

• yield(%);74 

• m.p.CC); 211-212 

• Mass; 432 (M + 1) + 

• NMR5(CDCI 3 ); 

1.35 (3H, t, J = 7.2Hz), 3.89 (3H, s), 4.28 (2H, q, J = 7.2Hz), 4.79 (2H, d, J = 5.6Hz), 6.91 (1H, d, 
J = 8.4Hz), 7.16 (1H, d, J = 15.6Hz), 7.33 (1H, dd, J = 8.4Hz, 2.0Hz), 7.46 (1H, d, J = 2.0Hz), 7.62 (1H, d, 
J = 15.6Hz), 7.64 (1H, dd, J = 8.8Hz, 2.4Hz), 7.75 (1H, d, J = 8.8Hz), 7.77 (1H, brs), 8.16 (1H, d, 
J = 2.4Hz) 
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Example 116 



(E)-2-(2-Ethoxycarbonyl-1-propenyl)-4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline 




CI 



CI 



OMe 



N 



COQEt 



• molecular formula; C22H21 NaOaCb 

• yieid(%); 54 

• m.p-CC); 154-155 

• Mass; 446 (M + 1) + 

• NMR5(CDCI 3 ); 

1.35 (3H, t, J = 7.2Hz), 2.48 (3H, d, J = 1.6Hz), 3.91 (3H, s), 4.29 (2H, q, J = 7.2Hz), 4.80 (2H, d, 
J = 5.2Hz), 5.82 (1H, brt, J = 5.2Hz), 6.92 (1H, d, J = 8.8Hz), 7.27 (1H, dd, J = 8.8Hz, 2.0Hz), 7.42 (1H, 
d, J = 2.0Hz), 7.62 (1H, q, J = 1.6Hz), 7.67 (1H, d, J = 2.4Hz), 7.69 (1H, dd, J = 8.8Hz t 2.4Hz), 7.82 (1H t 
d, J = 8.8Hz) 

Example 117 

(Z)-2-(2-Ethoxycarbonyl-1-propenylH^ 



• molecular formula; C22H21 N3O4CI2 

• yield(%); 11 

• m.p.CC); 141-142 

• Mass; 446 (M + 1) + 

• NMR 5 (CDCb); 

1.19 (3H, t, J = 7.2Hz), 2.17 (3H, d, J = 1.6Hz), 3.91 (3H, s), 4.19 (2H, q, J = 7.2Hz), 4.73 (2H, d, 
J = 5.2Hz), 5.69 (1H, brt, J = 5.2Hz), 6.53 (1H, q, J = 1.6Hz), 6.92 (1H, d, J=8.4Hz), 7.26 (1H, dd, 
J = 8.4Hz, 2.0Hz), 7.40 (1H, d, J = 2.0Hz), 7.60 (1H, d, J = 2.0Hz), 7.63 (1H, dd, J = 8.8Hz, 2.0Hz), 7.71 
(1H, d, J = 8.8Hz) 
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Example 118 

(E)-2-(2-Ethoxycarbonyl-1-propenyl)-4-(3,4-m^ 




• molecular formula; C25 H27 N3 O7 

• yield(%);51 

• m.p.CC); 175-176 

• Mass; 482 (M + 1) + 

• NMR 5 (CDCI3); 

1.35 (3H, t, J = 7.2Hz), 2.52 (3H, d, J = 1.6Hz), 3.95 (3H, s), 4.04 (3H, s), 4.14 (3H t s), 4.28 (2H, q, 
J = 7.2Hz), 4.80 (2H, d, J = 5.2Hz), 5.60 (1H, brt, J = 5.2Hz), 5.96 (2H, s), 6.67 (1H, s), 6.80 (1H, d, 
J = 8.0Hz), 6.87 (1 H, dd, J = 8.0Hz, 1 .6Hz), 6.90 (1 H, d, J = 1 .6Hz), 7.69 (1 H, q, J = 1 .6Hz) 

Example 119 

(Z)-2-(2-Ethoxycarbonyl'1-propenyl)-4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethyoxquin 




• molecular formula; C25 H 2 7 N3 O7 
« yield(%); 1 1 

• m.p.(-C); 157 ~ 158 (dec.) 

• Mass; 482 (M + 1) + 

• NMR 5 (CDCI3); 

1.19 (3H, t, J = 7.2Hz), 2.16 (3H, s), 3.92 (3H, s), 4.02 (3H, s), 4.09 (3H, s), 4.21 (2H, q, J = 7.2Hz), 
4.72 (2H, d, J = 5.2Hz), 5.43 (1H, brs), 5.96 (2H, s), 6.59 ~ 6.61 (2H, m), 6.80 (1H, d, J = 8.0Hz), 6.86 - 
6.89 (2H, m) 
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Example 120 

(E)-2-(2-Carboxy-1-propenylH-(3,4>methylenedioxyben2yi)amino-6-chloroquinazoline 



70 




1 .00 g (0.0023 mol) of (E)-2-(2-ethoxycarbonylpropenyl)-4-(3,4-methylenedioxybenzyl)amino-6- 
chloroquinazoline was dissolved in a mixture comprising 5 ml of tetrahydrofuran and 20 ml of ethanol, 
followed by the addition of 20 ml of a 1N aqueous solution of sodium hydroxide. The obtained mixture was 
stirred at room temperature for several hours, neutralized with 20 ml of 1N hydrochloric acid and 
20 concentrated under a reduced pressure. The crystal thus formed was recovered by filtration, washed with 
water and air-dried to give 0.85 g of the title compound. 

• molecular formula; C20H1&N3O4CI 

• yield(%);91 

• m.p.(°C); 145-146 
25 • Mass; 398 (M + 1) + 

• NMR 5 (DMSO-ds); 

2.36 (3H, d, J = 1.6Hz), 4.70 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.85 (2H, s), 6.95 (1H, s), 7.34 (1H, q, 
J = 1.6Hz), 7.72 (1H, d, J = 8.8Hz), 7.79 (1H, dd, J = 8.8Hz, 2.0Hz), 8.46 (1H, d, J = 2.0Hz), 8.86 (1H, 
brt, J = 5.6Hz) 

30 

Examples 121 to 128 

The following compounds were prepared in a similar manner to that of Example 1 20. 
35 Example 121 

2-Carboxy-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



40 



45 




50 • molecular formula; C1 7 Hi 2 N3O4 CI 

• yield(%); quantitative 

• m.p.('C); 240 (dec.) 

• Mass; 402 (M-1 +2Na) + 

• NMR a (DMSO-ds); 

55 4.71 (2H t d, J = 5.6Hz), 5.96 (2H, s), 6.83 (1H, d, J = 8.0Hz), 6.89 (1H, dd, J = 8.0Hz, 1.2Hz), 7.06 

(1H, d, J = 1.2Hz), 7.75 (1H, dd, J = 8.8Hz, 2.4Hz), 7.90 (1H, d, J = 8.8Hz), 8.48 (1H, d, J = 2.4Hz), 8.82 
(1H, brt, J = 5.6Hz) 
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Example 122 



(E)-2-(2-Carboxyvinyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina20line 



CI 




N 



• molecular formula; Ci 9 Hu N 3 CI 

• yield(%); 43 

• m.p.('C); 114- 115 

• Mass; 428 (M-1 +2Na) + 

• NMR 5 (DMSO-de); 

4.71 (2H, d, J = 5.6Hz), 5.96 (2H, s), 6.84 (1H, d, J = 8.0Hz), 6.90 (1H, dd, J = 8.0Hz, 1.6Hz), 6.99 
(1H, d, J = 1.6Hz), 7.02 (1H, d, J = 15.6Hz), 7.23 (1H, d, J = 15.6Hz), 7.73 (1H, d, J = 9.2Hz), 7.78 (1H, 
dd, J = 9.2Hz, 2.0Hz), 8.44 (1H, d, J = 2.0Hz), 8.89 (1H, brt, J = 5.6Hz) 

Example 123 

(Z)-2-(2-carboxy-1-propenyl)-4-(3,4~methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C20H1 6 NaO^ CI 

• yield(%); quantitative 

• m.p.('C); 195 ~ 196 

• Mass; 398 (M + 1) + 

• NMR 5 (DMSO-de); 

2.10 (3H, d, J = 1.6Hz), 4.70 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.56 (1H, d, J = 1.6Hz), 6.86 (1H, d, 
J = 8.0Hz), 6.91 (1H, dd, J = 8.0Hz, 1.6Hz), 7.00 (1H, d, J = 1.6Hz), 7.65 (1H, d, J = 9.2Hz), 7.81 (1H, 
dd, J = 9.2Hz, 2.4Hz), 8.46 (1H, d, J = 2.4Hz), 8.96 (1H, brt, J = 5.6Hz) 
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Example 124 

(E)-2-(2-CarboxyvinylH-(3-chloro-4-methoxyb8nzyl)amino-6-chloroquinazoHn8 




• molecular formula; Ci a Hi 5 N 3 O3 Cl 2 

• yield(%); quantitative 

• m.p.(*C); 109- 110 

• Mass; 448 (M-1 +2Na) + 

• NMR 5 (DMSO-ds); 

3.81 (3H, s), 4.73 (2H, d, J = 5.6Hz), 6.95 (1H, d, J = 15.6Hz), 7.05 (1H, d, J = 15.6Hz), 7.08 (1H, d, 
J = 8.4Hz), 7.37 (1H, dd, J = 8.4Hz, 2.0Hz), 7.48 (1H, d, J = 2.0Hz), 7.68 (1H, d, J = 8.8Hz), 7.73 (1H, 
dd, J = 8.8Hz, 2.0Hz), 8.42 (1H, d, J = 2.0Hz), 8.91 (1H, brt, J = 5.6Hz) 

Example 125 

(E)-2'(2-Carboxy-1-propenyl)-4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline 




• molecular formula; C20 Hi 7 N3 O3 Cb 

• yield(%); quantitative 

• m.p.CC); 151 ~ 152 

• Mass; 462 (M-1 +2Na) 

• NMR 5 (DMSO-de); 

2.33 (3H, d, J = 1.2Hz), 3.82 (3H, s), 4.72 (2H, d, J = 5.6Hz), 7.09 (1H, d. J = 8.4Hz), 7.20 (1H, d, 
J = 1.2Hz), 7.32 (1H, dd, J = 8.4Hz, 2.0Hz), 7.44 (1H, d, J = 2.0Hz), 7.67 (1H, d, J = 8.8Hz), 7.74 (1H, 
dd, J = 8.8Hz, 2.4Hz), 8.43 (1H, d, J = 2.4Hz), 8.87 (1H, brt, J = 5.6Hz) 
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Example 126 



(Z)-2-(2-Carboxy-1-propenyl)-4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline 




ci 



ci 



OMe 



• molecular formula; C20H1 7^0302 

• yleld(%); quantitative 

• m.p.('C);207~ 208 (dec.) 

• Mass; 418 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

2.10 (3H, d, J = 1.4Hz), 3.83 (3H, s), 4.72 (2H, d, J = 5.2Hz), 6.54 (1H, d, J = 1.4Hz), 7.10 (1H, d, 
J = 8.4Hz), 7.38 (1H, dd, J=8.4Hz, 2.4Hz), 7.49 (1H, d, J = 2.4Hz), 7.65 (1H, d, J = 8.8Hz), 7.81 (1H, 
dd, J = 8.8Hz, 2.4Hz), 8.44 (1H, d, J=2.4Hz), 8.95 (1H, brt, J = 5.2Hz) 

Example 127 

(E)-2-(2-CarboxyO-propenyl)-4-(3,4-methylenedioxybenzyl)amino-6,7 J 8-trimethoxyquinazoline 



• molecular formula; C2 3 H 2 3 N 3 O7 

• yield(%); 91 

• m.p.CC);200~201 (dec.) 

• Mass; 454 (M + 1) + 

• NMR5 (DMSO-de); 

2.38 (3H, s), 3.89 (3H, s), 3.92 (3H, s), 4.01 (3H, s), 4.71 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.85 (2H, 
S), 6.93 (1H, s), 7.37 (1H, s), 7.53 (1H, s), 8.53 (2H, brt, J = 5.6Hz), 12.55 (1H, brs) 




MeO 
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Example 128 



(Z)-2-(2-Carboxy-1-propenyl)-4-(3,4-methylenedioxybenzyl)am 



5 



w 



MeO 



MeO 




MeO 



75 



• molecular formula; C2 a H2 3 N3O7 

• yield(%);90 

• m.p.('C); 237 ~ 238 (dec.) 
20 • Mass; 454 (M + 1) + 

• NMR 5 (DMSO-ds); 

2.11 (3H, d, J = 1.2Hz), 3.92 ((3H, s), 3.93 (3H, s), 3.94 (3H, s), 4.76 (2H, d, J = 5.6Hz), 5.98 (2H, 
s), 6.8 ~ 6.9 (3H, m), 6.97 (1H, s), 7.61 (1H, s), 9.08 (1H, brt, J = 5.6Hz) 

25 Example 129 

4-(a-Carboxy-3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



10 ml of ethanol, 5 ml of water and 20 mg of sodium hydroxide were added to 100 mg of 4-(a- 
ethoxycarbonyl-3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was refluxed for 
10 minutes and concentrated under a reduced pressure, followed by the addition of 20 ml of water. The 
obtained mixture was neutralized with 1N hydrochloric acid. The crystal thus precipitated was recovered by 
45 filtration. Thus, 45 mg of the title compound was obtained. 

• molecular formula; C1 7 Hi 2 N 3 O4 CI 

• yield(%);49 

• m.p.CQ;235~ 236 

• Mass m/e; 358 (M + 1) 
50 • NMR 5 (DMSO-ds); 

5.75 (1H, d, J = 6.4Hz), 6.01 (2H, s), 6.89 (1H, d, J = 8.0Hz), 7.00 (1H, d, J = 8.0Hz), 7.08 (1H, s), 
7.70 (1H, d, J = 8.8Hz), 7.75 (1H, dd, J = 1.6Hz, 8.8Hz), 8.49 (1H, s), 8.59 (1H, d, J=6.4Hz), 8.70 (1H, 
d, J = 1.6Hz) 

55 Examples 130 to 131 

The following compounds were prepared in a similar manner to that of Example 129. 



30 



COGH 




40 
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Example 130 



4-[N-(Carboxymethyl)-(3,4-methylenedioxybenzyl)amino]-67,8-trimethoxyquinazoline 



MeO 



MeO 




MeO 



• molecular formula; C21 H21 N3O7 

• yield(%);90 

• m.p.CC); 134-136 

• Mass; 428 (M + H) + 

• NMR5(CDCI 3 ); 

3.43 (3H, s), 4.06 (3H, s), 4.17 (3H, s), 4.62 (2H, s), 5.16 (2H, s), 6.03 (2H, s), 6.87 (1H, s), 6.91 
(2H, s), 7.06 (1H, s), 8.87 (1H, s) 



• molecular formula; C1 7 Hi 3 N3O4 

• yield(%);98 

• m.p.CC); 247 - 248 (dec.) 

• Mass; 324 (M + H) + 

• NMR 5 (DMSO-d&); 

4.86 (2H, d, J = 5.6Hz), 5.99 (2H, s), 6.89 (1H, d, J = 8.0Hz), 6.92 (1H, d, J = 8.0Hz), 7.02 (1H, s), 
7.92 (1H, d, J = 8.8Hz), 8.46 (1H, d, J=8.8Hz), 8.96 (1H, s), 9.20 (1H, s), 10.88 (1H, brs) 



Example 131 



4-(3,4-Methylenedioxybenzyl)amino-6-carboxyquinazoline 
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Example 132 



4-(g-Carbamoyl-3,4-methyi9nedioxybenzyl)amino-6-chloroquinazolin9 



5 



C0NH 2 



70 



CI 




N 



75 



20 ml of a 10 % solution of ammonia in ethanol was added to 200 mg of 4-(a-ethoxycarbonyl-3,4- 
methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was stirred at room temperature for 
3 days. The crystal thus precipitated was recovered by filtration. Thus, 60 mg of the title compound was 



• molecular formula; Ci 7 Hi 3 O3 CI 

• yield(%);32 

« m.p.(-C); 230- 231 

• Mass m/e; 357 (M + 1) 

25 • NMR 5 (CDCb + DMSO-ds); 

5.96 (3H, m), 6.42 (1H, brs), 6.79 (1H, d, J = 8.0Hz), 7.09 (1H, dd, J = 8.0Hz, 1.6Hz), 7.14 (1H, d, 
J = 1.6Hz), 7.15 (1H, brs), 7.67 (1H, dd, J = 8.8Hz, 2.0Hz), 7.75 (1H, d, J = 8.8Hz), 8.28 (1H, d, 
J = 2.0Hz), 8.57 (1H, s) 

30 Examples 133 and 134 

The following compounds were prepared in a similar manner to that of Example 132. 

Example 133 

35 

4-(3,4-Methylenedtoxybenzyl)amino-6-carbamoylquinazoline 



• molecular formula; Ci7HitN* Oa 
so • Mass; 323 (M + H) + 

• NMR 5 (DMSO-ds); 

4.68 (2H, d, J = 6.0Hz), 5.97 (2H, s), 6.85 (1H, d, J = 8.0Hz), 6.88 (1H, d, J = 8.0Hz), 6.97 (1H, s), 
7.55 (1H, brs), 7.70 (1H, d, J=8.4Hz), 7.97 (1H, brs), 8.18 (1H, dd, J = 8.4Hz, 1.6Hz), 8.50 (1H, s), 8.84 
(1 H, d, J = 1 .6Hz), 8.92 (1 H, brt, J = 6.0Hz) 



20 obtained. 



45 



40 




55 
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Example 134 

2-Carbamoyl-4-(3 ) 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



w 




15 



20 



25 



• molecular formula; Ci 7 HnCIN^Oa 

• yield(%);71 

• m.p.CC); 245 - 247 (dec.) 

• Mass; 357 (M + 1) 

• NMR 5 (DMSO-ds); 

4.77 (2H, d, J = 5.2Hz), 5.97 (2H, s), 6.85 (1H, d, J = 8.0Hz), 6.92 (1H, d, J = 8.0Hz), 7.04 (1H, s), 
7.66 (1H, brs), 7.83 (2H, m), 8.07 (1H, brs), 8.49 (1H, s), 8.99 (1H, brs) 

Example 135 

4-(a-Hydroxymethyl-3,4"methylenedloxybenzyl)amino-6-chloroquinazoline 



30 



35 




40 10 ml of ethanol and 197 mg of sodium borohydride were added to 200 mg of 4-(a-ethoxycarbonyl-3,4- 
methylenedioxybenzyl)amlno-6-chloroqulnazoline. The obtained mixture was refluxed for 30 minutes, fol- 
lowed by the addition of 5 ml of water. The obtained mixture was concentrated under a reduced pressure, 
followed by the addition of 10 ml of water. The crystal thus precipitated was recovered by filtration. Thus, 
30 mg of the title compound was obtained. 

45 • molecular formula; Ci 7 HuN 3 03 CI 

• yield(%); 17 

• m.p.CC); 204- 205 

• Mass m/e; 344 (M + 1) 

• NMR 5 (CDCI 3 ( + DMSO-d e )); 

50 3.95 (2H, m), 5.43 (1H, q, J = 4.4Hz), 5.92 (1H, d, J = 1.6Hz), 5.93 (1H, d, J = 1.6Hz), 6.76 (1H, d, 

J = 8.0Hz), 6.90 (1H, dd, J = 8.0Hz, 1.6Hz), 6.95 (1H, d, J = 1.6Hz), 7.60 (1H, brs), 7.65 (1H, dd, 
J = 8.4Hz, 2.4Hz), 7.74 (1H, d, J = 8.4Hz), 8.31 (1H, d, J = 2.4Hz), 8.53 (1H, s) 



55 
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Example 136 



4-[(3,4-Methylenedioxybenzyl)amino-6-hydroxymethylquinazoline 



5 




H0CH 2 



10 



15 



The title compound was prepared in a similar manner to that of Example 135. 

• molecular formula; C1 7 Hi 5 N3 O2 

• yield(%);34 

• m.p.CC); 176-177 
20 • Mass m/e; 310 (M + 1) 

• NMR5 (DMSO-de); 

4.62 (2H, d, J = 5.6Hz), 4.65 (2H, d, J=5.6Hz), 5.36 (1H, t, J = 5.6Hz), 5.94 (2H, s), 6.82 (1H, s), 
6.82 (1H, s), 6.92 (1H, s), 7.63 (1H, d, J = 8.4Hz), 7.70 (1H, d, J = 8.4Hz), 8.20 (1H, s), 8.41 (1H, s), 
8.74 (1H, t, J = 5.6Hz) 

25 

Example 137 

4-(3,4-Methylenedioxybenzyl)amino-6-methylsulfinylquinazoline 



A solution of 1.20 g (6.95 mmol) of m-chloroperbenzoic acid in 30 ml of chloroform was dropped into a 
solution of 1.80 g (5.53 mmol) of 4-(3,4-methylenedioxybenzyl)amino-6-methylthioquinazoline in 100 ml of 
chloroform under cooling with ice and stirring. The obtained mixture was stirred under cooling with ice for 
several hours, washed with a saturated aqueous solution of sodium hydrogencarbonate, dried over 
45 anhydrous magnesium sulfate and filtered. The filtrate was purified by silica gel column chromatography 
(ethyl acetate/acetone) and recrystallized from chloroform/n-hexane to give 1 .51 g of the title compound as 
a pale-yellow crystal. 

• molecular formula; Cj/His^OaS 

• yield(%);80 

50 • m.p.CC); 154-155 

• Mass; 342 (M + H)* 

• NMR 5 (CDCI3); 

2.75 (3H, s), 4.80 (2H, d, J = 5.2Hz), 5.96 (2H, s), 6.80 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 
6.91 (1H, s), 7.06 (1H, brs), 7.64 (1H, d, J = 8.8Hz), 7.98 (1H, d, J = 8.8Hz), 8.43 (1H, s), 8.74 (1H, s) 



30 



35 




40 
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Example 138 

4-(3,4-Methylenedioxybenzyl)amino-6-methylsulfonylquinazoline 



10 




A solution of 0.65 g (3.8 mmol) of m-chloroperbenzoic acid in 20 ml of chloroform was dropped into a 
solution of 1.00 g (2.93 mmol) of the 4-(3,4-methylenedioxybenzyl)amino-6-methylsulfinylquinazoline pre- 
pared in Example 137 under stirring at room temperature. The obtained mixture was stirred at room 
temperature for several hours, washed with a saturated aqueous solution of sodium hydrogencarbonate, 
20 dried over anhydrous magnesium sulfate and filtered. The filtrate was purified by silica gel column 
chromatography (ethyl acetate) and recrystallized from chloroform/n-hexane to give 0.85 g of the title 
compound as a yellow crystal. 

• molecular formula; Ci 7 Hi 5 N3 CU S 

• yield(%);81 

25 • m.p.(°C); 192- 193 

• Mass; 358 (M + H) + 

• NMR 5 (CDCI3); 

3.13 (3H, s), 4.80 (2H, d, J = 5.2Hz), 5.95 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.91 (1H, d, J = 8.0Hz), 
6.95 (1H, s), 8.05 (1H, d, J = 8.8Hz), 8.17 (1H, d, J = 8.8Hz), 8.72 (1H, s), 8.81 (1H, brs), 8.98 (1H, s) 

30 

Example 139 

2-Hydroxymethyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



40 




45 

1.5 g of 10% palladium/carbon powder was added to a solution of 1.26 g (2.93 mmol) of 2- 
benzyloxymethyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline in an ethyl acetate/ethanol (20 
ml - 20 ml) mixture. The obtained mixture was stirred at room temperature in a stream of hydrogen for 24 
hours and filtered through Celite. The filter cake was washed with hot ethyl acetate/ethanol. The filtrate and 
so the washings were distilled under a reduced pressure to remove the solvent. Thus 0.89 g of the title 
compound was obtained as a pale-yellow crystal. 

• molecular formula; Ci 8 Hi 7 N 3 O* 

• yield(%);89 

• m.p.(*C);216~ 218 
55 • Mass; 340 (M + H) + 

• NMR 5 (CDCb); 

3.91 (3H, s), 4.15 (1H, brs), 4.68 (2H, brs), 4.77 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.79 (1H, d s 
7.6Hz), 6.85 (1H, brs), 6.88 <1H, dd, J = 7.6Hz, 1.6Hz), 6.92 (1H, d, J = 1.6Hz), 7.21 (1H, d, J = 2.8Hz), 



110 



EP 0 607 439 A1 

7.37 (1H, dd, J = 9.2Hz, 2.8Hz), 7.72 (1H, d, J = 9.2Hz) 
Example 140 

5 2-Hydroxy-4-(3,4-methylenedioxybenzyl)aminO'6-methoxyquinazolin8 



10 




The title compound was prepared in a similar manner to that of Example 1 39. 

• molecular formula; Ci 7 Hi 5 N 3 O4 
20 • yield(%); 16 

• m.p.CC); 215-217 (dec.) 

• Mass; 326 (M + H) + 

• NMFU (DMSO-d 6 ); 

3.79 (3H, s), 4.62 (2H, d, J = 5.6Hz), 5.98 (2H, s), 6.84 - 6.87 (2H, m), 6.94 (1H, s), 7.09 (1H, d, 
25 J = 8.8Hz), 7.22 (1H, dd, J = 8.8Hz, 2.8Hz), 7.60 (1H, d, J = 2.8Hz), 8.65 (1H, brt, J = 5.6Hz), 10.55 (1H, 

s) 

Example 141 

30 2-Formyl'4'(3 t 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



35 




A solution of 1 .5 ml of dimethyl sulfoxide in 5 ml of methylene chloride was dropped into a solution of 
1.0 ml (11 mmol) of oxalyl chloride in 10 ml of methylene chloride under stirring at -78 °C. The obtained 

45 mixture was stirred at -78 °C for 15 minutes, followed by the dropwise addition of a solution of 0.74 g (2.2 
mmol) of 2-hydroxymethyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline in 7 ml of dimethyl 
sulfoxide. After the mixture thus obtained had been stirred at -78 *C for 20 minutes, 5 ml of triethylamine 
was dropped into the resulting mixture. The mixture thus prepared was stirred for 30 minutes, while raising 
the temperature to room temperature. Water was added to the reaction mixture and the resulting mixture 

50 was extracted with chloroform. The organic layer was dried over anhydrous magnesium sulfate and filtered. 
The filtrate was distilled under a reduced pressure to remove the solvent. Thus, 0.74 g of the title 
compound was obtained as a crude brown oil. 

• molecular formula; C1 s Hi 5 N 3 O4 

• yield(%); quantitative 
55 • NMR 5 (CDCI 3 ); 

3.93 (3H, s), 4.86 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.28 (1H, brs), 6.78 (1H, d, J = 8.0Hz), 6.89 (1 H, 
dd, J = 8.0Hz, 1.6Hz), 6.92 (1H, d, J = 1.6Hz), 7.09 (1H, d, J = 2.8Hz), 7.47 (1H, dd, J = 9.2Hz, 2.8Hz), 
7.97 (1H, d, J = 9.2Hz), 10.02 (1H, s) 



111 



EP 0 607 439 A1 



Example 142 



2-Carboxy-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



5 



MeO 




75 



1.00 g of silver (I) oxide and 15 ml of a 1N aqueous solution of sodium hydroxide were added to a 
solution of 0.59 g (1.8 mmol) of the 2-formyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 
prepared in Example 141 in 20 ml of 1,4-dioxane. The obtained mixture was stirred at 60 *C. After 30 
minutes, the reaction mixture was filtered through Celite and the filter cake was washed with a small amount 
20 of dioxane and water. The filtrate and washings were neutralized with 1N hydrochloric acid and extracted 
with chloroform/ethanol. The organic layer was dried over anhydrous magnesium sulfate and filtered. The 
filtrate was distilled under a reduced pressure to remove the solvent. The crystal thus formed was 
recovered by filtration and washed with chloroform to give 0.34 g of the title compound as a pale-yellow 
crystal. 

25 • molecular formula; C18H15N3O5 

• yield(%); 55 

• m.p.CC); 190 ~ 191 (dec.) 

• Mass; 354 (M + H) + 

• NMR 5 (DMSO-de); 

30 3.90 (3H, s), 4.77 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.86 (1H, d, J = 8.0Hz), 6.92 (1H, d, J = 8.0Hz), 

7.05 (1H, s), 7.49 (1H, dd, J = 9.2Hz, 2.8Hz), 7.76 (1H, d, J = 2.8Hz), 7.79 (1H, d, J = 9.2Hz), 8.91 (1H, 
brt, J = 5.6Hz) 

Examples 143 to 145 

35 

The following compounds were prepared in a similar manner to that of Example 141 or 142. 
Example 143 

40 4-(3-Formylbenzyl)amino-6,7,8-trimethoxyquinazoline 



45 



MeO 



MeQ 




50 



MeO 



55 



• molecular formula; C1 9 Hi 9 N 3 O* 

• yield(%); quantitative 

• m.p.CC); oily substance 

• NMR 5 (CDCb); 



3.96 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.97 (2H, d, J = 5.6Hz), 5.97 (1H, brt, J = 5.6Hz), 6.76 (1H, 
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S), 7.53 (1H, t, J = 7.6Hz), 7.70 (1H, d, J = 7.6Hz), 7.81 (1H, d, J = 7.6Hz), 7.91 (1H, s), 8.64 (1H, s), 
10.00 (1H, s) 

Example 144 

4-(3-Carboxybenzyl)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; Ci 9 Hi 9 N 3 O5 

• yield(%);45 

• m.p.(*C); 245- 246 (dec.) 

• Mass; 370 (M + H) + 

• NMR 5 (DMSO-dg); 

3.89 (3H, s), 3.93 (3H, s), 3.98 (3H, s), 4.86 (2H, d, J = 5.6Hz), 7.46 (1 H, d, J = 7.6Hz), 7.56 (1H, s), 
7.62 (1H, d, J = 7.6Hz), 7.83 (1H, d, J=7.6Hz), 7.95 (1H, s), 8.39 (1H, s), 8.83 (1H, brs) 

Example 145 

4-(4-Acetylbenzyl)amino-6-methoxyquinazoline 




• molecular formula; C1 a Hi 7 N 3 O2 

• yield(%);41 

• m.p.CC); 204- 206 

• Mass; 308 (M + H) + 

• NMR 5 (CDCb); 

2.60 (3H, s), 3.91 (3H, s), 4.97 (2H, d, J = 5.6Hz), 5.96 (1H, brs), 6.98 (1H, s), 7.42 (1H, d, 
J = 9.2Hz), 7.50 (2H, d, J = 8.0Hz), 7.82 (1H, d, J = 9.2Hz), 7.94 (2H, d, J = 8.0Hz), 8.61 (1H, s) 
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Example 146 

2-Hydroxyiminomethyl-4-(3 t 4'methylen8dioxybenzyl)amino-6-chloroquina2oline 



5 



70 




0.60 g of hydroxylamine hydrochloride and 3.0 ml of a 1N aqueous solution of sodium hydroxide were 
added to a solution of 1.00 g (2.93 mmol) of 2-formyl-4-(3,4-methylenedioxybenzyl)arriino-6- 
chloroquinazoline in 30 ml of ethanol. The obtained mixture was stirred at 60 *C for 30 minutes and cooled 
by allowing to stand. The crystal thus precipitated was recovered by filtration, washed with ethanol and n- 
20 hexane and air-dried to give 1.00 g of the title compound as a white crystal. 

• molecular formula; Ci 7 Ht 3 N4O3CI 

• yield(%);96 

• m.p.(°C); 245- 246 (dec.) 

• Mass; 357 (M + 1) 
25 • NMR5 (DMSO-d 6 ); 

4.69 (2H, d, J = 6.0Hz), 5.96 (2H, s), 6.84 (1H, d, J = 7.6Hz), 6.91 (1H, d, J = 7.6Hz, 1.6Hz), 7.05 
(1H, d, J = 1.6Hz), 7.72 (1H, d, J = 8.8Hz), 7.78 (1H, dd, J = 8.8Hz, 2.0Hz), 7.96 (1H, s), 8.45 (1H, d, 
J = 2.0Hz), 8.91 (1H, brt, J = 6.0Hz), 11.83 (1H, s) 

30 Examples 147 to 149 

The following compounds were prepared in a similar manner to that of Example 146. 

Example 147 

35 

2-Hydroxyiminomethyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



40 



45 




• molecular formula; C 18 Hi G N4 0* 
50 • yield(%); 46 

• m.p.CC);229~ 230 (dec.) 

• Mass; 353 (M + H) + 

• NMR5 (DMSO-de); 

3.88 (3H, s), 4.72 (2H, d, J = 5.6Hz), 5.96 (2H, s), 6.85 (1H, d, J = 8.0Hz), 6.91 (1H, d, J = 8.0Hz), 
55 7.05 (1H, s), 7.40 (1H, dd, J = 9.2Hz, 2.8Hz), 7.66 (1H, d, J = 9.2Hz), 7.69 (1H, d, J = 2.8Hz), 7.94 (1H, 

s), 8.62 (1H, brt, J = 5.6Hz), 11.63 (1H, s) 
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Example 148 



4-(3>Hydroxyiminomethylbenzyl)amino-6,7,8-trimethoxyquina2olin9 



MeO 



HeO 




MeO 



• molecular formula; Ci g H20 N4 O* 

• yield(%);56 

• m.p.CC); 231 - 232 (dec.) 

• Mass; 369 (M + H) + 

• NMR 5 (DMSO-ds); 

3.88 (3H, s), 3.91 (3H, s), 3.98 (3H, s), 4.80 (2H, d, J = 6.0Hz), 7.3 - 7.5 (3H, m), 7.52 (1H, s), 7.60 
(1H, s), 8.11 (1H, s), 8.35 (1H, s), 8.60 (1H, brs), 11.17 (1H, s) 

Example 149 

4-[4-(1-Hydroxyiminoethyl)benzyl]amino-6-methoxyquinazoline 



• molecular formula; C1 8 Hi s N4 O2 

• yield(%); quantitative 

• m.p.(*C); 245 ~ 246 (dec.) 

• Mass; 323 (M + H) + 

• NMR 5 (DMSO-de); 

2.13 (3H, s), 3.95 (3H, s), 4.97 (2H, d, J = 5.6Hz), 7.44 (2H, d, J = 8.4Hz), 7.63 (2H, d, J = 8.4Hz), 
7.68 (1H, dd, J = 9.2Hz, 2.8Hz), 7.83 (1H, d, J = 9.2Hz), 8.14 (1H, d, J = 2.8Hz), 8.84 (1H, s), 10.75 (1H, 
brs), 11.18 (1H, s) 
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Example 150 

2-Ethoxycarbonylmethoxyiminomethyl-4-(3,4-methylen 



w 




15 

0.10 g (2.5 mmol) of sodium hydride was added to a suspension of 0.50 g (1.4 mmol) of 2- 
hydroxyiminomethyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline in 25 ml of dimethylformamide. 
The obtained mixture was stirred. After 30 minutes, 25 ml (2.3 mmol) of ethyl bromoacetate was dropped 

20 into the mixture. The mixture thus obtained was stirred at room temperature for several hours, followed by 
the addition of water. The obtained mixture was extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate and filtered. The filtrate was distilled under a reducer pressure to 
remove the solvent. The residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) 
to give 0.52 g of the title compound as a pale-yellow crystal. 

25 • molecular formula; C2 1 Hi 9 N* O5 CI 

• yield(%);84 

• m.p.CC); 154-155 

• Mass; 443 (M + 1) 

• NMR B (CDCI3); 

30 1.29 (3H, t, J = 7.2Hz), 4.23 (2H, q, J = 7.2Hz), 4.74 (2H d, J = 5.2Hz), 4.88 (2H, s), 5.96 (2H, s), 

6.03 (1H, brt, J = 5.2Hz), 6.78 (1H, d, J = 7.6Hz), 6.87 (1H, d, J = 7.6Hz, 1.6Hz), 6.93 (1H, d, J = 1.6Hz), 
7.65 (1H, dd, J = 8.8Hz, 2.0Hz), 7.70 (1H. d, J = 2.0Hz), 7.84 (1H, d, J = 8.8Hz), 8.25 (1H, s) 

Example 151 

35 

4-(3-Amino-4-chlorobenzyl)amino-6-chloroquinazoline 



40 



45 




A mixture comprising 1.00 g (2.86 mmol) of 4-(4-chloro-3-nitrobenzyl)amino-6-chloroquinazoline, 0,85 g 
50 of powdered iron, 10 ml of acetic acid and 50 ml of ethanol was heated under reflux for several hours and 
distilled under a reduced pressure to remove the solvent. The residue was purified by silica gel column 
chromatography (ethyl acetate/n-hexane) to give 0.91 g of the title compound as a pale-yellow crystal. 

• molecular formula; C1 5 Hi 2 N* Cl 2 

• yield (%); quantitative 

55 • m.p.( • C); 226 - 229 (dec.) 

• Mass; 319 (M + H) + 

• NMR 5 (CDCb); 

4.19 (2H, brs), 4.73 (2H, d, J = 6.0Hz), 6.71 (1H, dd, J = 8.0Hz, 2.0Hz), 6.83 (1H, d, J = 2.0Hz), 7.18 
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(1H t d, J = 8.0Hz), 7.64 (1H, dd, J = 8.8Hz, 2.0Hz), 7.72 (1H, brs), 7.74 (1H, d, J = 8.8Hz), 8.19 (1H, d, 
J = 2.0Hz), 8.60 (1H, s) 

Example 152 

4-(4-Chloro-3-formamidobenzyl)amino-6'Chloroquinazoline 



70 



75 




H 

N-CHO 



20 0.90 g (2.82 mmol) of the 4-(3-amino-4-chlorobenzyl)amino-6-chloroquinazoline prepared in Example 
151 was dissolved in 15 ml of formic acid, followed by the addition of 1 ml of acetic anhydride. The 
obtained mixture was stirred at room temperature for several hours and distilled under a reduced pressure 
to remove the solvent. The residue was purified by silica gel column chromatography (ethyl acetate) and 
recrystallized from ethyl acetate to give 0.64 g of the title compound as a pale yellow crystal. 

25 • molecular formula; C1&H1 2 N^OCb 

• yield(%);65 

• m.p.('C); 229- 230 

• Mass; 347 (M + H) + 

• NMR 5 (DMSO-de); 

30 4.74 (2H, d, J = 5.6Hz), 7.15 (1H, dd, J = 8.4Hz, 2.0Hz), 7.43 (1H, d, J = 8.4Hz), 7.72 (1H, d, 

J = 8.8Hz), 7.80 (1H, dd, J = 8.8Hz, 2.0Hz), 8.16 (1H, d, J = 2.0Hz), 8.32 (1H, d, J = 2.0Hz), 8.45 (1H, s), 
8.46 (1H, s), 8.95 (1H, brs), 9.83 (1H, brs) 

Example 153 

35 

4-(3>Formamido-4-methoxybenzyl)amino-6-chloroquinazoline 

H 

N-CHO 



40 



45 




OMe 



50 1 g of powdered iron was added in portions to a mixture comprising 1 g of 4-(3-nitro-4-methoxybenzyl)- 
amino-6-chloroguinazoline, 4 ml of acetic acid, 4 ml of water and 40 ml of ethanol, while heating the mixture 
under mild reflux. The obtained mixture was heated under reflux for 2 hours and filtered to remove 
insolubles. Concentrated hydrochloric acid was added in portions to the brown filtrate obtained above to 
give a yellow transparent solution. This solution was cooled with ice to precipitate crystals. The crystals 

55 were recovered by filtration and dried to give 1.1 g of 4-(3-amino-4-methoxybenzyl)amino-6- 
chloroquinazoline hydrochloride. This hydrochloride was dissolved in ethanol/water and the obtained 
solution was made alkaline by adding a 1 5% aqueous solution of sodium hydroxide in portions. Water was 
added to the resulting alkaline solution in portions to precipitate crystals. The crystals were recovered by 



117 



EP 0 607 439 A1 



filtration, washed with water and dried to give 770 mg of 4-(3-amino-4-methoxybenzyl)amine-6- 
chloroquinazoline (an aniline derivative). Separately, 1 ml of formic acid was dropped into 2 ml of acetic 
anhydride under cooling with ice and the obtained mixture was heated at 50 'C for 15 minutes and 
immediately cooled with ice, followed by the addition of the above aniline derivative as such (in a crystalline 
5 state). The obtained mixture was reacted at that temperature for one hour and at room temperature for one 
hour, followed by the addition of water. The crystals thus formed were recovered by filtration, washed with 
water and dried to give 130 mg of the title compound. 

• molecular formula; C17H15N* O2CI (342.786) 

• yield(%); 60 

70 • m.p.CC); 208- 209 

• Mass; 343 (MH) + 

• NMR5 (DMSO-d 5 ); 

3.82 (3H, s), 4.68 (2H, d, J = 5.7Hz), 6.98 (1H, d, J = 8.2Hz), 7.09 (1H, dd, J = 2.0Hz, 8.2Hz), 7.71 
(1H, d, J = 9.0Hz), 7.79 (1H, dd, J = 2.4Hz, 9.0Hz), 8.23 (1H, d, J = 2.0Hz), 8.27 (1H, d, J = 2.4Hz), 8.47 
75 (2H, s), 8.88 (1 H, t, J = 5.7Hz), 9.62 (1 H, brs) 

Example 1 54 

4-(3-Methanesulfonylamino-4-chlorobenzyl)amino-6-chloroquinazoline 

20 



H 



25 




75 ul of methanesulfonyl chloride was added to a mixture comprising 100 mg of 4-(3-amino-4- 
chlorobenzyl)amino-6-chloroquinazoline and 3 ml of pyridine. The obtained mixture was stirred at room 
35 temperature for 1.5 hours. 20 ml of water was added in portions to the reaction mixture to precipitate 
crystals. The crystals were recovered by filtration, washed with water and dried to give 109 mg of the title 
compound. 

• molecular formula; C1 6 HuN+0 2 SCl2 (397.284) 

• yield(%);88 

40 • m.p.(°C); 209- 210 

• Mass; 397 (MH) + 

• NMR 5 (DMSO-de); 

3.01 (3H, s), 4.75 (2H, d, J = 5.7Hz), 7.23 (1H, dd, J = 2.2Hz, 8.2Hz), 7.45 (1H, d, J=8.2Hz), 7.46 
(1H, d, J = 2.2Hz), 7.73 (1H, d, J = 9.0Hz), 7.81 (1H, dd, J = 2.4Hz, 9.0Hz), 8.45 (1H, d. J = 2.4Hz), 8.47 
45 (1 H, s), 8.97 (1 H, brt, J = 5.7Hz), 9.4 (1 H, brs) 

Examples 155 to 161 

The following compounds were prepared in a similar manner to those of Examples 151 to 154. 



55 



118 



EP 0 607 439 A1 



Example 155 



4-(3-Amino-4-hydroxyben2yl)amino-6,7,8-trimethoxyquinazoline 




MeO 



OH 



MeO 



MeO 



• molecular formula; Ci 8 H20 O4 

• yield(%); quantitative 

• m.p.(*C); amorphous 

• Mass; 357 (M + H) + 

• NMR 5 (CDCI3); 

3.68 (1H, brs), 3.82 (1H, brs), 3.95 (3H, s), 4.02 (3H, s), 4.11 (3H, s), 4.68 (2H, d, J = 4.4Hz), 6.61 
(1H, brs), 6.64 (1H, d, J = 7.6Hz), 6.77 (1H, d, J = 7.6Hz), 7.01 (1H, s), 8.50 (1H, brs), 8.60 (1H, s) 

Example 156 

4-(3-Ethoxycarbonylamino-4-ethoxycarbony(oxybenzyl)amino-6,7 l 8'trimethoxyquinazoline 



• molecular formula; C24H28N4O8 

• yield(%);54 

• m.p.(°C); 229- 230 (dec.) 

• Mass; 501 (M + H) + 

• NMR5(CDCI 3 ); 

1.31 (3H, t, J = 7.2Hz), 1.40 (3H, t, J = 7.2Hz), 3.95 (3H, s), 4.03 (3H, s), 4.11 (3H, s), 4.21 (2H, q, 
J = 7.2Hz), 4.35 (2H, q, J = 7.2Hz), 4.81 (1H, d, J = 5.2Hz), 5.80 (1H, bit, J = 5.2Hz), 6.74 (1H, s), 6.87 
(1H, s), 7.13 (1H, d, J = 8.0Hz), 7.20 (1H, d, J = 8.0Hz), 8.18 (1H, brs), 8.64 (1H, s) 



H 




MeO 
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Example 157 



4-[Benzoxa2ol-2(3H)-on-5-ylm8thyl]amino-6,7,8-trim8thoxyquinazoline 



H 



Met) 



MeO 




MeO 



• molecular formula; Ci 9 Hi 8 N* O5 

• yield(%);62 

• m.p.CC);232- 233 (dec.) 

• Mass; 383 (M + H) + 

• NMR5 (DMSO-ds); 

3.87 (3H, s), 3.90 (3H, s), 3.96 (3H, s), 4.78 (2H, d, J = 5.6Hz), 7.06 (1H, s), 7.07 (1H, d, J = 8.0Hz), 
7.20 (1H, d, J = 8.0Hz), 7.50 (1H, s) f 8.35 (1H, s), 8.58 (1H, brt, J = 5.6Hz), 11.48 (1H, brs) 

Example 158 

4-(4-Hydroxy-3-methanesulfonylaminobenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C1 9 H22 N* 06 S 

• yield(%); 56 

• m.p.CC); 215- 216 (dec.) 

• Mass; 435 (M + H) + 

• NMR5 (DMSO-de); 

2.91 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 3.96 (3H, s), 4.65 (2H d, J = 5.6Hz), 6.83 (1H, d, J = 8.0Hz), 
7.04 (1H, dd, J = 8.0Hz, 2.0Hz), 7.22 (1H, d, J = 2.0Hz), 7.50 (1H, s), 8.34 (1H, s), 8.52 (1H, brt, 
J=5.6Hz), 8.66 (1H, brs), 9.75 (1H, brs) 




H 

N-SQ*Me 



MeO 
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Example 1 59 

4-(3-Amino-4-chlorobenzyl)amino-6 t 7,8-tfimethoxyquinazolin8 




• molecular formula; Ci 8 Hi 9 NU O3 CI 

• yield(%); 86 

• m.p.CC); 181-182 (dec.) 

• Mass; 375 (M + H) + 

• NMR 5 (CDCI3); 

3.95 (3H, s), 4.03 (3H, s), 4.08 (2H, brs), 4.13 (3H, s), 4.75 (2H, d, J = 5.6Hz), 5.65 (1H, brs), 6.67 
(1H, s), 6.72 (1H, dd, J = 8.0Hz, 2.0Hz), 6.81 (1H, d, J = 2.0Hz), 7.23 (1H, d, J = 8.0Hz), 8.65 (1H, s) 

Example 160 

4-(4-Chloro-3-formamidobenzyl)amino-6 t 7,8-trimethoxyquinazoline 



H 




• molecular formula; C1 9 Hi 9 N4 O4 CI 

• yield(%); 68 

• m.p.CQ;202~ 204(dec.) 

• Mass; 403 (M + H) + 

• NMR 5 (DMSO-ds); 

3.88 (3H, s), 3.91 (3H, s), 3.98 (3H, s), 4.75 (2H, d, J = 5.6Hz), 7.14 (1H, dd, J = 8.4Hz, 2.0Hz), 7.42 
(2H, d, J = 8.4Hz), 7.52 (1H, s), 8.15 (1H, d, J = 2.0Hz), 8.32 (1H ( s), 8.35 (1 H, s), 8.67 (1H, brs), 9.83 
(1H, brs) 
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Example 161 

4-(3-Acetamido-4-chlorobenzyl)amino-6-chloroquinazoline 



H 



10 




• molecular formula; Ci 7 HuN^OCb (361.232) 

• yield(%);77 

20 • m.p.(-C); 267- 268 

• Mass; 361 (MH) + 

• NMR5 (DMSO-ds); 

2.06 (3H, s), 4.74 (2H, d, J = 5.7Hz), 7.17 (1H, dd, J = 2.0Hz, 8.2Hz), 7.42 (1H, d, J = 8.2Hz), 7.69 
(1H, brs), 7.72 (1H, d, J = 9.0Hz), 7.81 (1H, dd, J = 2.4Hz, 9.0Hz), 8.45 (1H, d, J = 2.4Hz), 8.46 (1H, s), 
25 8.96 (1 H, brt, J = 5.7Hz), 9.48 (1 H, brs) 

Example 162 

4-(3,4-Dihydroxybenzyl)amino-6,7 > 8-trimethoxyquinazoline hydrochloride 



35 




30 ml of a 1 .0 M solution of boron trichloride in methylene chloride was dropped into a solution of 2.00 
g (5.41 mmol) of 4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline in 150 ml of chloroform 

45 under stirring at room temperature. The obtained mixture was stirred at room temperature for 2 days, 
followed by the addition of methanol and the obtained mixture was distilled under a reduced pressure to 
remove the solvent. This procedure was repeated thrice and the obtained residue was purified by silica gel 
column chromatography (chloroform/n-hexane). Hydrochloric acid/ethanol was added to the eluate and the 
obtained mixture was distilled under a reduced pressure to remove the solvent, followed by the addition of 

so ethanol. The crystals thus formed were recovered by filtration. Thus, 0.59 g of the title compound was 
obtained as a colorless needle. 

• molecular formula; Ci s H* 9 N3 O5 • HCl 

• yield(%); 28 

• m.p.OC); 204- 205 (dec.) 
55 • Mass; 358 (M + H) + 

• NMR 5 (DMSO-ds); 

3.98 (3H, s), 3.99 (3H, s), 3.99 (3H, s), 4.78 (2H, d, J = 5.6Hz), 6.65 - 7.71 (2H, m), 6.79 (1H, s), 
7.94 (1H, s), 8.71 (1H, s), 8.90 (2H, brs). 10.54 (1H, brs), 14.06 (1H, brs) 
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Example 163 

4-(3,4-Dihydroxybenzyl)amino-6-chloroquinazoline hydrochloride 



70 




40 ml of a 1.0 M solution of boron trichloride in methylene chloride was dropped into a solution of 2.00 
g (6.37 mmol) of 4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline in 150 ml of chloroform under 
stirring at room temperature. The obtained mixture was stirred at room temperature for 2 days, followed by 
the addition of methanol, and the obtained mixture was distilled under a reduced pressure to remove the 
20 solvent. This procedure was repeated twice. The crystals thus precipitated were washed with methanol and 
recrystallized from ethanol to give 1 .53 g of the title compound as a yellow crystal. 

• molecular formula; Ci 5 Hi 2 N 3 O2 CI • HCI 

• yield(%); 71 

• m.p.CC); 154-155 (dec.) 
25 • Mass; 302 (M + H) + 

• NMR5 (DMSO-de); 

4.74 (2H, d, J = 5.6Hz), 7.67 (1H, dd, J = 8.0Hz, 2.0Hz), 6.70 (1H, d, J = 8.0Hz), 6.81 (1H, d, 
J = 2.0Hz), 7.87 (1H, d, J = 8.8Hz), 8.02 (1H, dd, J = 8.8Hz, 2.0Hz), 8.76 (1H, d, J = 2.0Hz), 8.85 (1H, s), 
8.90 (2H, brs), 10.42 (1H, brs) 

30 

Example 164 

2-(2-Methoxyethoxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



40 




45 

A mixture comprising 20 ml of ethylene glycol monomethyl ether and 70 mg of 55% sodium hydride 
was heated to 100°C, followed by the addition of a mixture comprising 500 mg of 2,6-dichloro-4-(3,4- 
methylenedioxybenzyl)aminoquinazoline and 5 ml of ethylene glycol monomethyl ether. The obtained 
mixture was heated under reflux for 2 hours and poured into 50 ml of water. The obtained mixture was 
50 extracted with 50 ml of ethyl acetate twice. The organic layers were together washed with 70 ml of an 
aqueous solution of sodium chloride twice, dried over magnesium sulfate and concentrated under a reduced 
pressure to give a crystalline residue. This residue was reprecipitated from ethyl acetate/n-hexane to give 
420 mg of the title compound. 

• molecular formula; C1 9 Hi 8 N 3 O* CI 
55 • yield(%);75 

• m.p.(*C); 138-139 

• Mass; 388 (M + 1) + 
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• NMR5(CDCI 3 ); 

3.43 (3H. s), 3.78 - 3.81 (2H, m), 4.57 ~ 4.61 (2H, m), 4.73 (2H, d, J = 5.2Hz). 5.72 (1H, br), 5.96 
(2H, s), 6.79 - 6.87 (3H, m), 7.52 - 7.58 (3H, m) 

Examples 165 to 177 

The following compounds were prepared in a similar manner to those of Examples 162 to 164. 
Example 165 

2-Methoxy-4-(3,4-methylenediokybenzyl)amino-6-chloroquinazoline 




• molecular formula; Ci 7 HUN3O3CI 

• yield(%); 15 

• m.p.(-C); 187- 189 

• Mass; 344 (M + 1) + 

• NMR 5 (CDCh); 

4.03 (3H, s), 4.50 (2H, d, J = 5.6Hz), 5.91 (1H, br), 5.96 (2H, s), 6.78 (1H, d, J = 7.6Hz), 6.81 (1H, 
dd, J = 7.6Hz, 1.6Hz), 6.82 (1H, d, J = 1.6Hz), 7.58- 7.60 (3H, m) 

Example 166 

2-Methoxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 




• molecular formula; C18 H14.N4O3 (334) 

• yield(%);23 

• m.p.CC);224(dec.) 

• Mass; 335 (M + 1) + 

• NMR 6 (DMSO-ds); 

3.87 (3H, s), 4.60 (2H, brs), 5.95 (2H, s), 6.84 (2H, s), 6.95 (1H, s), 7.55 (1H, d, J = 8.8Hz), 7.94 
(1 H, dd, J = 8.8Hz, 1 .6Hz), 8.83 (1 H, d, J = 1 .6Hz), 9.1 8 (1 H, br) 
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Example 167 

2,6,7 t 8-Tetramethoxy-4-(3 t 4-m8thyl8nedioxybenzyl)aminoquinazoline 




• molecular formula; C20H21 N3O& 

• yield(%);28 

• m.p.('C); 128-129 

• Mass; 400 (M + H) + 

• NMR 5 (CDCI3); 

3.91 (3H, s), 4.04 (3H, s), 4.07 (3H, s), 4.14 (3H, s), 4.75 (2H, d, J = 5.2Hz), 5.51 (1H, brs), 5.97 
(2H, s), 6.60 (1H, s), 6.80 (1H, d, J = 8.0Hz), 6.87 (1H, dd, J = 8.0Hz, 2.0Hz), 6.90 (1H, d, J = 2.0Hz) 

Example 168 

2-(2>Hydroxyethoxy)-4-(3,4-methylenedioxybenzyl)aminO'6-chloroquinazoline 




• molecular formula; C1 s Hi 6 N 3 O* CI (373.5) 

• yield(%);97 

• m.p.('C); 191-193 

• Mass; 374 (M + 1) + 

• NMR 5 (DMSO-de); 

3.65 - 3.69 (2H, m), 4.27 (2H, dd, J = 8.8Hz, 5.6Hz), 4.60 (2H, d, J = 5.2Hz), 4.82 (1H, t, J = 5.6Hz), 
5.95 (2H, s), 6.81 ~ 6.84 (2H, m), 6.92 (1H, s), 7.47 (1H, d, J = 8.8Hz), 7.65 (1H, dd, J = 8.8Hz, 2.2Hz), 
8.34 (1H, d, J = 2.2Hz), 8.82 (1H, br) 
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Example 169 



2-(2"Hydroxyethoxy)-4-(3 t 4-nriethylenedioxybenzyl)amino-6-cyanoquinazoline 



NC 




• molecular formula; Ci 9 Hi 6 N4 O4 (364) 

• yleld(%); 94 

• m.p.CC);227~ 229 

• Mass; 365 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

3.68 (2H, t, J = 5.2Hz), 4.30 (2H. t, J = 5.2Hz), 4.44 (1H, brs), 5.97 (2H, s), 6.82 (2H, s), 6.95 (1H, 
S), 7.54 (1H, d, J = 8.4Hz), 7.95 (1H, dd, J = 8.4Hz, 1.6Hz), 8.78 (1H, d, J = 1.6Hz), 9.04 (1H, br) 

Example 170 

2-(2-Methoxyethoxy)-4-(3 > 4-methylenedioxybenzyl)aminO'6-methoxyquinazoline 



• molecular formula; C20H21N3O5 (383) 

• yield(%);68 

• m.p.(°C); 118-119 

• Mass; 384 (M + 1) + 

• NMR5 (DMSO-d 6 ); 

3.26 (3H, s), 3.60 (2H, t, J = 4.8Hz), 3.61 (3H, s), 4.33 (2H, t, J=4.8Hz), 4.63 (2H, d, J = 6.0Hz), 
5.95 (2H, s), 6.81 (1H, d, J = 7.6Hz), 6.84 (1H, dd, J = 7.6Hz, 0.4Hz), 6.91 (1H, d, J = 0.4Hz), 7.29 (1H, 
dd, J = 8.8Hz, 2.8Hz), 7.40 (1H, d, J = 8.8Hz), 7.63 (1H, d, J = 2.8Hz), 8.62 (1H. br) 
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Example 171 



2-(2-M9thoxyethoxy)-4-(benzimida20l-5-yl)methylamino»6-cyanoquinazolin8 




N 



> 



N 
H 



OMe 



N 



0 



• molecular formula; C20H1 8 N6O2 (374) 

• yield(%);68 

• m.p.CC); 267 (dec.) 

• Mass; 375 (M + 1) + 

• NMR5 (DMSO-d & ); 

3.21 (3H, s), 3.60 (2H, s), 4.40 (2H, s), 4.82 (2H, s), 7.17 ~ 7.66 (4H, m), 7.94 (1H, d, J = 9.6Hz), 
8.16 (1H, s), 8.81 (1H, s), 9.15 (1H, br) 

Example 172 

2-Propoxy-4-(3,4-methytenedioxybenzyl)amino-6,7»8-trimethoxyquinazoline 



• molecular formula; C22 H25 N 3 0& 

• yield(%);6 

• m.p.CC); 122-123 

• Mass; 428 (M + H) + 

• NMR 5 (CDCb); 

1.05 (3H, t, J = 7.4Hz), 1.89 (2H, m), 3.90 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.41 (2H, t, J = 7.0Hz), 
4.76 (2H, d, J = 5.2Hz), 5.49 (1H, brs), 5.97 (2H, s), 6.60 (1H, s), 6.80 (1H, d, J = 8.0Hz), 6.87 (1H. d, 
J = 8.0Hz), 6.90 (1H, s) 




UeO 
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Example 173 

2-(3'Hydroxypropoxy)-4-(3,4-m8thylenedioxyben2yl)amino-6-chloroquinazoline 




• molecular formula; Ci 9 Hi 8 N 3 04Cl (387.5) 

• yield(%); 60 

• m.p.('C); 118-120 

• Mass; 388 (M + 1) + 

• NMR5(CDCI 3 ); 

2.02 (2H, tt, J = 5.6Hz, 5.6Hz), 3.70 (2H, t, J = 5.6Hz), 3.95 (1H, br), 4.66 (2H, t, J = 5.6Hz), 4.71 
(2H, d, J = 5.2Hz), 5.95 (2H, s), 6.08 (1H, br), 6.77 (1H, d, J = 8.0Hz), 6.83 (1H, d, J = 8.0Hz), 6.85 (1H, 
S), 7.51 (1H, d, J = 8.8Hz), 7.56 (1H, dd, J = 8.8Hz, 2.0Hz), 7.61 (1H, d, J = 2.0Hz) 

Example 174 

2-(4-Hydroxybutoxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazollne 




• molecular formula; C20H20N3O4CI (401.5) 

• yield(%);23 

• m.p.(-C); 121 ~ 124 

• Mass; 402 (M + 1) + 

• NMFU(CDCI 3 ); 

1.47 - 1.73 (4H, m), 3.40 ~ 3.47 (2H, m), 4.20 (2H, t, J = 6.7Hz), 4.55 (2H, d, J = 5.2Hz), 5.72 (2H, 
s), 6.56 (1H, d, J = 8.0Hz), 6.66 (1H, dd, J = 8.0Hz, 1.6Hz), 6.71 (1H, d, J = 1.6Hz), 7.30 (2H, s), 7.88 
(1H, brt, J = 5.2Hz), 7.99 (1H, s) 
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Example 175 



2-(4-Methoxybutoxy)'4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



Cl 




(Me 



• molecular formula; C 2 i H 2 2N 3 04CI (415.5) 

• yield(%); 26 

• m.p.(-C); 120-123 

• Mass; 416 (M + 1) + 

• NMR 8 (CDCI 3 ); 

1.77 (2H, tt, J = 8.8Hz, 6.8Hz), 1.90 (2H, tt, J = 8.8Hz, 6.8Hz), 3.34 (3H, s), 3.44 (2H, t, J = 6.8Hz), 
4.44 (2H, t, J = 6.8Hz), 4.72 (2H, d, J = 5.2Hz), 5.71 (1H, br), 5.96 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.84 
(1H, dd, J = 8.0Hz, 1.8Hz), 6.87 (1H, d, J = 1.8Hz), 7.53 ~ 7.59 (3H, m) 

Example 176 

2-(6-Hydroxybenzyloxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C22H 2 *N 3 04CI (429.5) 

• yield(%);66 

• m.p.('C); 144 ~ 146 

• Mass; 430 (M + 1) + 

• NMR5(CDCI 3 ); 

1.14 - 1.40 (6H, m), 1.58 ~ 1.64 (2H, m), 3.06 (1H, br), 3.38 (2H, br), 4.17 (2H, t, J = 6.8Hz), 4.52 
(2H, d, J = 5.6Hz), 5.73 (2H, s), 6.56 (1H, d, J = 8.0Hz), 6.66 (1H, dd, J = 8.0Hz, 1.6Hz), 6.71 (1H, d, 
J = 1.6Hz), 7.30 (2H, s), 7.85 (1H, br), 7.96 (1H, s) 
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Example 177 

2'Hydroxy-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina2olin8 



70 




75 

• molecular formula; C16H12N3O3CI (329.5) 

• m.p.(*C); 257 (dec.) 

• NMR5 (DMSO-d 6 ); 

4.668 (2H, d, J = 5.6Hz), 5.967 (2H, s), 6.846 ~ 6.905 (2H, m), 6.995 (1H, s), 7.821 - 7.859 (2H, 
20 m), 8.508 (1H, s), 10.103 (1H, br), 11.916 (1H, s) 

Example 178 

2-(2,3-Dihydroxypropyl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 

25 



30 



35 




100 mg of sodium hydride was added to a mixture comprising 300 mg of 5-hydroxy-2-phenyl-1 ,3- 
40 dioxane and 5 ml of dimethylformamide. The obtained mixture was heated to 80 *C. After the bubbling had 
been discontinued, 300 mg of 2,6-dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline was added in a 
crystalline state. The obtained mixture was heated at 140 Q C for 2 hours and cooled, followed by the 
addition of water. The obtained, mixture was extracted with ethyl acetate. The extract was purified by silica 
gel column chromatography using an ethyl acetate/benzene mixture to give 118 mg of 2-(2-phenyl-1 ,3- 
45 dioxan-5-yl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. 100 mg of this compound was 
hydrolyzed with concentrated hydrochloric acid/ethanol by a conventional process to give 60 mg of the title 
compound through rearrangement. 

• molecular formula; C1 9 Hi s CIN 3 O5 

• yield(%);73 

50 • m.p.('C); 106-107 

• Mass; 404 (MH + ) 

• NMR 5 (DMSO-d&); 

3.42 (2H, t, J = 5.7Hz), 3.79 (1H, sextet, J = 5Hz), 4.17 (1H, dd, J = 6.6Hz, 11.0Hz), 4.31 (1H, dd, 
J = 4.2Hz, 11.0Hz), 4.63 (2H, d, J = 5.7Hz), 4.66 (1H, t, J = 6.0Hz), 4.94 (1H, d, J = 5.3Hz), 5.98 (2H, s), 
55 6.85 (2H, s), 6.95 (1H, s), 7.49 (1H, d, J = 9.0Hz), 7.68 (1H, dd, J = 2.4Hz, 9.0Hz), 8.37 (1H, d, 

J = 2.4Hz), 8.83 (1H, t, J = 5.7Hz) 
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Example 179 



2'(3'Carboxypropyl)oxy-4>(3,4-methylenedioxybenzyl)amino-6-cyanoquina20line 



5 



10 



KC 




COOH 



75 



250 ul of dimethyl sulfoxide was slowly dropped into a mixture comprising 150 ul of oxalyl chloride and 
15 ml of methylene chloride which had been preliminarily cooled in a dry ice/acetone bath. After 10 
minutes, a solution of 500 mg of 2-(2-hydroxyethyl)oxy-4-(3,4-methylenedioxyben2yl)amino-6- 

20 cyanoquinazoline in 1 ml of dimethyl sulfoxide was dropped into the mixture prepared above at the same 
temperature and after 10 minutes, 1.4 ml of N,N-diisopropylethylamine was dropped thereinto at the same 
temperature. The obtained mixture was stirred at the same temperature for 10 minutes and brought to room 
temperature. After 20 minutes, 600 mg of ethoxycarbonylmethylenetriphenylphosphorane was added in a 
crystalline state to the resulting mixture to conduct a reaction for 30 minutes, followed by the addition of 

25 water. The obtained mixture was extracted with ethyl acetate and the extract was purified by silica gel 
column chromatography using an ethyl acetate/benzene mixture to give 400 mg of 2-(3-ethoxycarbonyl-2- 
propenyl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazo!ine (cis/trans mixture). 

The whole of the above compound was dissolved in 30 ml of ethyl acetate and catalytically reduced 
with a 10% palladium/carbon catalyst under normal pressure. The reaction mixture was purified by silica gel 

30 column chromatography using an ethyl acetate/benzene mixture to give 250 mg of 2-(3-ethoxycarbonyl- 
propyl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline (a saturated ester). 

250 mg of the above saturated ester was dissolved in 50 ml of ethanol, followed by the addition of 1.7 
ml of a 1 N aqueous solution of sodium hydroxide. The obtained mixture was reacted at room temperature 
for 10 hours and then at 40 "C for 2 hours, cooled and neutralized by the addition of 1.7 ml of 1N aqueous 

35 hydrochloric acid, followed by the addition of water. The crystals thus formed were recovered by filtration 
and recrystallized from ethanol/water to give 200 mg of the title compound. 

• molecular formula; C 2 i His N4O5 (406.398) 

• yield(%);86 

• m.p.(*C); >290 
40 • Mass; 407 (MH + ) 

• NMR 5 (DMSO); 



1.93 (2H, quintet, J = 7Hz), 2.35 (2H, t, J=7.3Hz), 4.32 (2H, t, J = 6.6Hz), 4.64 (2H, d, J = 5.7Hz), 
5.98 (2H, s), 6.87 (2H, s), 6.97 (1H, s), 7.56 (1H, d, J = 8.8Hz), 7.96 (1H, dd, J = 1.8Hz, 8.8Hz), 8.80 
(1 H, d, J = 1 .8Hz), 9.05 (1 H, t, J = 5.7Hz) 



45 



50 



55 
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Example 180 

2-M8thylthio>4"(3,4-methyl8nedioxybenzyl)amino-6-chloroquinazoline 




N S-Me 



75 

20 ml of N,N-dimethylformamide and 221 mg of sodium thiomethoxide were added to 1 g of 2,6- 
dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline. The obtained mixture was stirred at 110 "C for one 
hour, neutralized with 1 N hydrochloric acid and stirred at room temperature for one hour, followed by the 
addition of water. The crystals thus precipitated were recovered by filtration to give 780 mg of the title 
20 compound. 

• molecular formula; C17H14CIN3O2S 

• yield(%);76 

• m.p.(-C);214~216 

• Mass m/e; 360 (M + 1) 
25 • NMR 8 (CDCI3); 

2.66 (3H, s), 4.85 (2H, d, J = 5.6Hz), 5.93 (2H, s), 6.73 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 
6.93 (1H, s), 7.64 (1H, dd, J = 8.8Hz, 2.0Hz), 8.16 (1H, d, J = 8.8Hz), 8.77 (1H, d, J = 2.0Hz) 



30 



Example 181 

2-Morpholino-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



35 



40 




45 A mixture comprising 338 mg of 2-chloro-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoJine, 435 
mg of morpholine and 20 ml of isopropyl alcohol was heated under reflux for 3 hours, followed by the 
addition of 30 ml of water under heating. The precipitate thus formed was recovered by filtration and 
washed with 30 ml of water and 30 ml of ethyl acetate. Thus, 310 mg of the title compound was obtained. 

• molecular formula; C2 1 Hi 3 N 5 O3 (389) 
50 • yield(%); 80 

• m.p.CQ; 270- 272 (dec.) 

• Mass; 390 (M + 1 ) + 

• NMR 5 (DMSO-dt); 

3.57 - 3.61 (4H, m), 3.73 ~ 3.79 (4H, m), 4.57 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.82 (1H, d, 
55 J = 8.0Hz), 6.85 (1 H, d, J = 8.0Hz), 6.93 (1 H, s), 7.27 (1 H, d, J = 8.8Hz), 7.74 (1 H, dd, J = 8.8Hz, 1 .6Hz), 

8.56 (1 H, d, J = 1 .6Hz), 8.75 (1 H, brt, J = 5.6Hz) 
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Examples 182 to 183 

The following compounds were prepared in a similar manner to that of Example 181. 
Example 182 

2-Morpholino-4-(3,4-methylenedioxybenzyl)amino-6"Chloroquina20line 




• molecular formula; CzoHigN+CbCI (398.850) 

• yield(%);96 

• m.p.(°C); 208- 209 

• Mass; 399 (MH) + 

• NMR 8 (DMSO-ds); 

3.61 (4H, t, J=5Hz), 3.72 (4H, t, J = 5Hz), 4.58 (2H, d, J = 5.7Hz), 5.97 (2H, s), 6.85 (2H, s), 6.95 
(1H, s), 7.28 (1H, d, J = 9.0Hz), 7.51 (1H, dd, J=2.4Hz, 9.0Hz), 8.18 (1H, d, J = 2.4Hz), 8.60 (1H, t, 
J = 5.7Hz) 

Example 183 

2-Morpholino-4-(3-chloro-4>methoxybenzyl)amino-6-cyanoquinazoNne 




• molecular formula; C2 1 H 2 o N 5 O2 CI (407.5) 

• yield(%);51 

• m.p.('C); 222- 223 

• Mass; 410 (M + 1) + 

• NMR 5 (DMSO-ds); 

3.56 - 3.61 (4H, m), 3.74 - 3.80 (4H, m), 3.80 (3H, s), 4.58 (2H, d, J = 5.2Hz), 7.27 - 7.32 (2H, 
m), 7.44 (1H, d, J = 1.6Hz), 7.75 (1H, dd, J = 8.8Hz, 1.6Hz), 8.55 (1H, d, J = 1.6Hz), 8.80 (1H, brt, 
J = 5.2Hz) 
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Example 184 

2-(4'Hydroxypiperidino)"4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazolin8 

5 



70 




A mixture comprising 339 mg of 2-chloro-4-(3,4-methyienedioxybenzyl)amino-6-cyanoquinazoline, 500 
mg of 4-hydroxypiperidine and 20 ml of N.N-dimethylformamide was heated under reflux for 5 hours and 
20 poured into 50 ml of water, followed by the addition of 50 ml of ethyl acetate. The obtained mixture was 
filtered to remove insolubles. The organic layer of the filtrate was dried over magnesium sulfate and 
concentrated under a reduced pressure to give a crystalline residue. This residue was washed with 
chloroform to give 145 mg of the title compound. 

• molecular formula; C22H21 N5O3 (403) 
25 • yield(%); 36 

• m.p.CC);229 

• Mass; 404 (M + 1) + 

• NMR5 (DMSO-ds); 

1.19-1.30 (2H, m). 1.64 ~ 1.77 (2H, m), 3.21 - 3.30 (2H, m). 3.63 - 3.75 (1H, m), 4.34 ~ 4.38 
30 (2H, m), 4.55 (2H, d, J = 5.6Hz), 4.66 (1H, d, J = 4.0Hz), 5.94 (2H, s), 6.80 ~ 6.86 (2H, m), 6.93 (1H, d, 

J = 0.8Hz), 7.24 (1H, d, J = 8.4Hz), 7.70 (1H, dd, J = 8.4Hz, 1.6Hz), 8.52 (1H, d, J = 1.6Hz), 8.70 (1H, 
br) 

Examples 185 to 191 

35 

The following compounds were prepared in a similar manner to that of Example 184. 
Example 185 

40 2-(4-Hydroxypiperidino)-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



45 



50 




55 • molecular formula; C21H21N4O3CI (412.877) 

• yield(%);56 

• m.p.OC); 157-158 

• Mass; 413 (MH + ) 



134 



EP 0 607 439 A1 



• NMR 5 (DMSO-ds); 

1.2-1.3 (2H, m), 1.6-1.8 (2H, m), 3.1 - 3.2 (2H, m), 3.6 - 3.7 (1H, m). 4.3 - 4.4 (2H, m), 4.55 
(2H, d, J = 5.7Hz), 4.65 (1H, d, J = 4.4Hz), 5.96 (2H, s), 6.84 (2H, s), 6.95 (1H, s), 7.24 (1H, d, 
J = 9.0Hz), 7.47 (1H, dd. J = 2.4Hz, 9.0Hz), 8.13 (1H, d, J = 2.4Hz), 8.53 (1H, t, J = 5.7Hz) 

Example 186 

2'(4-Hydroxypiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline 



• molecular formula; C22H22N5O2CI (423.5) 

• yield(%); 80 

• m.p.('C); 207- 208 

• Mass; 424 (M + 1) + 

• NMR 5 (DMSO-de); 

1.18 - 1.30 (2H, m), 1.65 - 1.76 (2H, m), 3.21 - 3.33 (2H, m), 3.30 (3H, s), 3.64 - 3.72 (1H, m), 
4.29 - 4.37 (2H, m), 4.57 (2H d, J = 5.6Hz), 4.66 (1H, d, J = 1.8Hz), 7.07 (1H, d, J = 8.4Hz), 7.24 (1H, d, 
J = 8.8Hz), 7.29 (1H, dd, J = 8.4Hz, 2.0Hz), 7.43 (1H, d, J = 2.0Hz), 7.71 (1H, dd, J = 8.8Hz, 2.0Hz), 8.51 
(1 H, d, J = 2.0Hz), 8.74 (1 H, brt, J = 1 .8Hz) 

Example 187 

2-(2-Hydroxyethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



• molecular formula; C2 1 H 2 4 N4 Os 

• yield(%);38 

• m.p.(°C); amorphous 

• Mass; 429 (M + H) + 

• NMR5(CDCI 3 ); 

3.60 (2H, m), 3.88 (3H, s & 1H, m), 3.99 (3H, s), 4.01 (3H, s), 4.67 (2H, d, J = 5.6Hz), 5.32 (1H, 
brs), 5.53 (1H, brs), 5.97 (2H, s), 6.55 (1H, s), 6.80 (1H, d, J = 8.0Hz), 6.85 (1H, d, J = 8.0Hz), 6.89 (1H, 





s) 
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Example 188 

2-(2-Hydroxyethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina20lin8 




• molecular formula; Ci a Hi 7 0 3 CI 

• yield(%);47 

• m.p.('C); 138-139 

• Mass m/e; 373 (M + 1) 

• NMR 6 (CDCI 3 (+ DMSO-d 6 )); 

3.60 (2H, m), 3.79 (2H, t, J = 4.8Hz), 4.65 (2H, d, J = 5.2Hz), 5.94 (2H, s), 6.76 (1H, d, J = 8.0Hz), 
6.85 (1H, dd, J = 8.0Hz, 2.0Hz), 6.90 (1H, d, J = 2.0Hz), 7.34 (1H, d, J = 8.8Hz), 7.44 (1H, dd, J = 8.8Hz, 
2.4Hz), 8.02 (2H, brs) 

Example 189 

2-[N-(2-Hydroxyethyl)-N-methylamino]-4-(3 t 4-methylenedioxybenzyl)amino-6-chloroquinazoline 




• molecular formula; Ci 9 Hi 9 N* O3 CI 

• yield(%);48 

• m.p.('C); 146- 148 

• Mass m/e; 387 (M + 1) 

• NMR 5 (CDCI 3 ( + DMSO-d 6 )); 

3.27 (3H, s), 3.82 (2H, t, J = 4.8Hz), 3.89 (2H, t, J = 4.8Hz), 4.67 (2H, d, J = 5.6Hz), 5.95 (2H, s), 
6.77 (1H, d, J = 8.0Hz), 6.86 (1H, dd, J = 8.0Hz, 1.6Hz), 6.90 (1H, d, J = 1.6Hz), 7.43 (2H, m), 7.76 (1H, 
brs) 
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Example 190 



2-(2-Hydroxymethylpyrrolidin-1-yl)-4-(3,4-methylen^^ 




o. 



CH,0H 



• molecular formula; C 2 1 H 2 1 N 4 0 3 CI (41 2.877) 

• yieid(%);70 

• m.p.CQ; 182- 183 

• Mass; 413 (MH + ) 

• NMR 5 (DMSO-d&); 

1.8 ~ 2.0 (4H, br 2 peaks), 3.4 ~ 3.7 (3H, br 2 peaks), 4.1 - 4.2 (1H, brs), 4.58 (2H, d, J = 5.8Hz), 
5.96 (2H, s), 6.84 (1H, d, J = 8.0Hz), 6.88 (1H, dd, J = 1.3Hz, 8.0Hz), 6.96 (1H, d, J = 1.3Hz), 7.23 (1H, 
d, J = 8.8Hz), 7.47 (1H, dd, J = 2.4Hz, 8.8Hz), 8.15 (1H, d, J = 2.4Hz), 8.4 ~ 8.6 (1H, brs) 

Example 191 

2-Bis(2-hydroxyethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C 2 o H 2 1 O* CI (41 6.865) 

• yield(%);56 

• m.p.CQ; 167-168 

• Mass; 417 (MH + ) 

• NMR h (DMSO-de); 

3.5 ~ 3.7 (8H, br 2 peaks), 4.56 (2H, d, J = 5.7Hz), 5.96 (2H, s), 6.85 (2H, s), 6.93 (1H, s), 7.22 
(1H, d, J = 9.0Hz), 7.47 (1H, dd, J = 2.4Hz, 9.0Hz), 8.15 (1H, d, J = 2.4Hz), 8.55 (1H, brt, J = 5.7Hz) 
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Example 192 



2-(1-lmidazolyl)-4-(3,4'methylenedioxybenzyl)amino-6-chloroquinazolin8 



5 



w 



ci 




103 mg of imidazole was added to a suspension of 66 mg of sodium hydride in 6 ml of dimethylfor- 
mamide at O'C. The obtained mixture was stirred for 10 minutes. 500 mg of 2,6-dichloro-4-(3,4- 
methylenedioxybenzyl)amino-6-chloroquinazoline was added to the resulting mixture at room temperature. 
20 The mixture thus prepared was stirred at 100°C for 20 minutes, followed by the addition of water. The 
crystals precipitated were recovered by filtration and washed with water and ethano l/acetone successively 
to give 325 mg of the title compound. 

• molecular formula; Ci 9 HUN5O2 CI 

• yield(%);59 

25 • m.p.('C); 275- 276 (dec.) 

• Mass m/e; 380 (M + 1) 

• NMR5 (DMSO-d 6 ); 

4.74 (2H, d, J = 5.6Hz), 5.96 (2H, s), 6.85 (1H, d, J = 8.0Hz), 6.95 (1H, dd, J = 8.0Hz, 1.6Hz), 7.03 
(1H, d, J = 1.6Hz), 7.08 (1H, d, J = 1.2Hz), 7.68 (1H, d, J = 8.8Hz), 7.78 (1H, dd, J = 8.8Hz. 2.4Hz), 7.94 
30 (1 H, d, J = 1 .2Hz), 8.47 (1 H, d, J = 2.4Hz), 8.58 (1 H, t, J = 2.4Hz), 9.28 (1 H, t, J = 5.6Hz) 

Examples 193 to 197 

The following compounds were prepared in a similar manner to that of Example 192. 

35 

Example 193 

2-(lmidazol-1-yl)-4-(3,4-methylenedioxybenzyl)amino-6"Cyanoquinazoline 



• molecular formula; C 2 oHi4Ne02 (370) 

• yield(%); 81 

• m.p.('C); >290 

55 • Mass; 371 (M + 1) + 

• NMR5 (DMSO-de); 

4.74 (2H, d, J = 6.0Hz), 5.95 (2H, s), 6.86 (1H, d, J = 8.0Hz), 6.95 (1H, dd, J = 8.0Hz, 1.6Hz), 7.04 
(1 H, d, J = 1 .6Hz), 7.09 (1 H, d, J = 1 .6Hz), 7.73 (1 H, d, J = 8.4Hz), 7.95 (1 H, d, J = 1 .6Hz), 8.06 (1 H, dd, 



40 



45 




\=J 



50 
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J = 8.4Hz, 1 .6Hz), 8.61 (1 H, d, J = 1 .6Hz), 8.87 (1 H, d, J = 1 .6Hz), 9.47 (1 H, brt, J = 6.0Hz) 
Example 194 

2-Pentylamino-4-(3,4-methy>enedioxybenzyl)amino-6-chloroquinazonne 




• molecular formula; C21H23N4O2CI 

• yield(%);97 

• m.p.(-C); 194- 195 

• Mass m/e; 399 (M + 1) 

• NMR 5 (CDCI3); 

0.86 (3H, t, J = 7.2Hz), 1.29 (4H, m), 1.58 (2H, quintet, J = 6.8Hz), 3.47 (2H, q, J = 6.8Hz), 4.78 (2H, 
d, J = 5.6Hz), 5.87 (2H, s), 6.66 (1H, d, J = 8.0Hz), 6.89 (1H, d, J = 8.0Hz), 6.94 (1H, s), 7.26 (1H, d, 
J = 8.8Hz), 7.41 (1H, d, J = 8.8Hz), 7.90 (1H, t, J = 5.6Hz), 8.55 (1H, s), 9.53 (1H, brs) 

Example 195 

2-(2-Aminoethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 




• molecular formula; C21 H25N5O5 

• yield(%);87 

• m.p.CQ; amorphous 

• Mass; 428 (M + H) + 

• NMR 5 (CDCb); 

1.44 (2H, s), 2.93 (2H, t, J = 6.0Hz), 3.57 (2H, brs), 3.88 (3H, s), 4.00 (3H, s), 4.07 (3H, s), 4.70 
(2H, d, J = 4.8Hz), 5.16 (1H, brs), 5.51 (1H, brs), 5.96 (2H, s), 6.56 (1H, s), 6.80 (1H, d, J = 8.0Hz), 6.86 
(1H, d. J = 8.0Hz), 6.90 (1H, s) 
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Example 196 



2-Hydra2inO'4'(3,4-methylenedioxybenzyl)amino-6 t 7 t 8-trimethoxyquinazoline 



MeO 



MeO 




MeO 



H 



• molecular formula; Ci 9 H 2 1 Ns 0 5 

• yield(%); 12 

• m.p.CC); oily substance 

• Mass; 400 (M + H) + 

• NMR5(CDCI 3 ); 

3.88 (3H, s), 3.99 (3H, s), 4.05 (3H, s), 4.66 (2H, d, J = 3.6Hz), 5.92 (2H, s), 6.75 (1H, d, J = 8.0Hz), 
6.83 (1H, d, J = 8.0Hz), 6.87 (1H, s), 7.04 (2H, brs) 

Example 197 

2-(Carbamoylmethyl)amino-4-(3 > 4-methylenedioxybenzyl)ammO'6-chloroquinazoline 



• molecular formula; Ci a Hi e N 5 0 3 CI 

• yield(%);63 

• m.p.(*C); 259- 260 (dec.) 

• Mass m/e; 386 (M + 1 ) 

• NMR5(DMSO-d&); 

4.02 (2H, d, J = 4.8Hz), 4.66 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.86 (1H, d, J = 8.0Hz), 6.91 (1H, d, 
J = 8.0Hz), 6.99 (1H, s), 7.19 (1H, s), 7.50 (1H, d, J = 8.8Hz), 7.61 (1H, s), 7.83 (1H, d, J=8.8Hz), 8.09 
(1H, brs), 8.49 (1H, brs), 10.03 (1H, brs) 
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Example 198 

2-(3,4>Methylenedioxybenzyl)amino-4,6 t 7,8'tetramethoxyquinazoline 



70 



Met), 
MeO 





OMe 






UeO 



1.00 g (3.51 mmol) of 2-chloro-4,6,7,8-tetramethoxyquinazoline 1 0.60 g (3.97 mmol) of piperonylamine 
and 0.60 g of sodium carbonate were mixed with 30 ml of isopropyl alcohol. The obtained mixture was 
heated under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The residue 
was purified by silica gel column chromatography (ethyl acetate/n-hexane) to give 0.12 g of the title 
20 compound as an oily substance. 

• molecular formula; C20 H 2 1 N3 Og 

• yield(%);9 

• m.p.( * C); oily substance 

• NMR 5 (CDCI3); 

25 3.91 (3H, s), 4.02 (3H, s), 4.04 (6H, s), 4.63 (2H, d, J = 6.0Hz), 5.30 (1H, brs), 5.93 (2H, s), 6.75 

(1 H, d, J = 8.0Hz), 6.86 (1 H, dd, J = 8.0Hz, 1 .6Hz), 6.92 (1 H, d, J = 1 .6Hz), 7.06 (1 H, s) 

Example 199 

30 2-Chloro-4,6,7,8-tetramethoxyquinazoline 



OMe 



35 




40 



5.00 g (17.3 mmol) of 2,4-dichloro-6,7,8-trimethoxyquinazoline was suspended in 100 ml of methanol, 
followed by the gradual addition of 1.5 g of sodium hydride. The obtained mixture was heated under reflux. 
After several hours, the reaction mixture was concentrated under a reduced pressure, followed by the 
45 addition of water. The crystal thus precipitated was recovered by filtration, washed with water and air-dried 
to give 4.80 g of the title compound as a pale-pink crystal. 

• yield(%);97 

• m.p.CC); 119 - 120 

• Mass; 285 (M + 1) + 
50 • NMR 5 (CDCI3); 

3.98 (3H, s), 4.06 (3H, s), 4.12 (3H, s), 4.19 (3H, s), 7.17 (1H, s) 



55 
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Example 200 

2-Amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



5 



10 




2.0 g of 2,6-dichloro-4-(3,4-methylenedioxybenzyl)aminoquina2oline was heated to 120*C in 50 ml of 
ethanolic ammonia put in a pressure vessel for 18 hours, cooled and concentrated under a reduced 
pressure. The obtained residue was introduced to a silica gel column and eluted with a chloroform/methanol 
(9:1) mixture to give 830 mg of the title compound. 
20 • molecular formula; Ci 6 Hi 3 N4O2 CI 

• yield(%); 44 

• m.p.('C); 285 (dec.) 

• Mass; 329 (M + 1) + 

• NMR5(CDCI 3 ); 

25 4.67 (2H, d, J = 5.6Hz), 4.98 (2H. br), 5.74 (1H, br), 5.96 (2H, s), 6.78 (1H, d, J = 7.6Hz), 6.83 (1 H, 

dd, J = 7.6Hz, 1.6Hz), 6.86 (1H, d, J = 1.6Hz), 7.38 (1H, d, J = 9.6Hz), 7.46 - 7.49 (2H, m) 

Example 201 

30 2-Amino-4-(3,4-methyienedioxybenzyl)amino-6-cyanoquinazoline 



35 




The title compound was prepared in a similar manner to those of Examples 199 and 200. 

• molecular formula; C17H13N5O2 (319) 
45 • yield(%); 60 

• m.p.(-C); 284 (dec.) 

• Mass; 320 (M + 1) + 

• NMR5(CDCI 3 ); 

4.31 (2H, d, J = 5.6Hz), 5.25 (2H, brs), 5.58 (2H, s), 6.40 (1H, d, J = 7.6Hz), 6.51 (1H, dd, J = 7.6Hz, 
50 1.2Hz), 6.57 (1H, d, J = 1.2Hz), 6.95 (1H, d, J = 8.4Hz), 7.25 (1H, dd, J = 8.4Hz, 1.6Hz), 8.00 (1H, br), 

8.20 (1H, d, J = 1.6Hz) 



55 
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Example 202 

2-(Methylcarbamoyl)amino-4-(3,4-methylen8dioxybenzyl)aminO'6'Chloroquinazoline 



10 




15 

4 ml of dimethyl sulfoxide and 260 mg of methyl isocyanate were added to 500 mg of 2-amino-4-(3,4- 
methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was stirred at 50 'C for 3 hours and 
distilled under a reduced pressure to remove excess methyl isocyanate, followed by the addition of 

20 chloroform and water. The mixture thus obtained was filtered and the filtrate was extracted with chloroform 
twice. The organic layers were combined, washed with water twice, dried over magnesium sulfate and 
distilled under a reduced pressure to remove the solvent. The residue was purified by silica gel column 
chromatography (benzene/acetone) and recrystallized (from benzene/chloroform/ethanol) to give 72 mg of 
the title compound. 

25 • molecular formula; Ci s Hi G N 5 0 3 CI 

• yield(%); 12 

• m.p.CC); 245 - 247 

• Mass m/e; 386 (M + 1) 
. NMR5 (DMSO-de); 

30 2.75 (3H, d, J = 4.4Hz), 4.56 (2H, d, J = 6.0Hz), 5.95 (2H, s), 6.82 (1H, d, J = 8.4Hz), 6.92 (1H, d, 

J = 8.4Hz), 7.11 (1H, s), 7.56 (1H, d, J = 8.8Hz), 7.67 (1H, dd, J = 8.8Hz, 1.6Hz), 8.27 (1H, d, J = 1.6Hz), 
8.90 (1H, t, J = 6.0Hz), 9.20 (1H, s), 9.38 (1H, d, J = 4.4Hz) 

Examples 203 and 204 

35 

The following compounds were prepared in a similar manner to that of Example 202. 
Example 203 

40 2-Bis(methylcarbamoyl)amino-4>(3,4"methylenedioxybenzyl)amino-6-chloroquinazoline 



45 



50 




55 

• molecular formula; C20H1 9 N e 04 CI 

• yield(%);8 
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• amt. of product (mg); 45 

• m.p.('C); 243- 245 

• Mass m/e; 443 (M + 1) 

• NMR5 (DMSO-ds); 

5 2.71 (6H, d, J = 4.8Hz), 4.53 (2H f d, J = 6.0Hz), 5.94 (2H, s), 6.80 (1H, d, J = 8.0Hz), 6.85 (1H, d, 

J = 8.0Hz), 6.95 (1H, s), 7.66 (1H, d, J = 8.8Hz), 7.72 (1H, dd, J = 8.8Hz, 2.0Hz), 8.32 (1H, dd, 
J = 2.0Hz), 8.85 (1H, dd, J = 4.8Hz), 9.01 (1H, t, J = 6.0Hz) 

Example 204 

w 

2-(n-Butyicarbamoyl)amino-4-(3,4-methylenedioxybenzyl)aminO'6<hloroquinazoline 



15 



20 




25 • molecular formula; C21 H22N5O3 CI 

• yield(%);40 

• m.p.CC); 209- 210 

• Mass m/e; 428 (M + 1) 

• NMR 5 (DMSO-ds); 

30 0.89 (3H, t, J = 7.2Hz), 1.33 (2H, sextet, J = 7.2Hz), 1.45 (2H, quintet, J = 7.2Hz), 3.18 (2H, t, 

J = 7.2Hz), 4.56 (2H, d, J = 6.0Hz), 5.95 (2H, s), 6.83 (1H, d, J = 8.0Hz), 6.91 (1H, d, J = 8.0Hz), 7.09 
(1H, s), 7.46 (1H, d, J = 8.8Hz), 7.66 (1H, dd, J = 8.8Hz, 2.0Hz), 8.27 (1H, d, J = 2.0Hz), 8.90 (1H, t, 
J = 6.0Hz), 9.1 7 (1 H, s), 9.58 (1 H, t, J = 7.2Hz) 

35 Example 205 

2-(4-Ethoxycarbonyipiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



40 



45 




3.61 g of methyl isonipecotate, 2.32 g of triethylamine and 5 ml of 2-propanol were added to 1 g of 2,6- 
dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline prepared in Example 92. The obtained mixture was 
refluxed for 100 minutes. The mixture thus obtained was extracted with chloroform twice. The organic layers 
55 were combined, washed with water, dried over magnesium sulfate and freed from the solvent by distillation. 
The residue was recrystallized (from ethano l/water) to give 1 .31 g of the title compound. 

• molecular formula; C24H25CIN4O4 

• yield(%); 97 
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• m.p.CC); 118-119 

• Mass; 469 (M + 1) 

• NMR 5 (DMSO-de); 

1.18 (3H, t, J = 7.2Hz), 1.42 (2H, m), 2.58 (1H, m), 2.98 (2H, m), 4.06 (2H, q, J = 7.2Hz), 4.56 (2H, 
m, J = 5.6Hz), 4.62 (2H, m), 5.96 (2H, s), 6.82 (1H, d, J = 8.0Hz), 6.86 (1H, dd, J = 8.0Hz, 1.6Hz), 6.94 
(1H, d, J = 1.6Hz), 7.26 (1H, d, J = 9.2Hz), 7.48 (1H, dd, J = 9.2Hz, 2.4Hz), 8.15 (1H, d, J = 2.4Hz), 8.56 
(1H, brt, J = 5.6Hz) 

Example 206 

2*(4-Ethoxycarbonylpiperidino)-4'(3,4-methylenedioxybenzyl)amino-6-chloroquinazonne hydrochloride 




The title compound was prepared from the 2-(4-Ethoxycarbonylpiperidino)-4-(3,4-methylenedioxyben- 
zyl)amino-6-chloroquinazoline prepared in Example 205 by the use of ethanol-hydrochloric acid-ethanol. 

• molecular formula; C24H25CIN4O4 »HCI 

• yield(%); 97 

• m.p.(-C); 174-175 

• NMR 5 (DMSO-de); 

1.20(3H, t, J = 7.2Hz), 1.59(2H, m), 1.97(2H, m), 2.75(1 H, m), 3.31 (2H, m), 4.09(2H, q, J = 7.2Hz), 
4.53(2H, m), 4.67(2H, d, J = 5.6Hz), 5.98(2H, s), 6.86(1 H, d, J = 8.0Hz), 6.90(1 H, dd, J = 8.0Hz, 1.6Hz), 
7.01 (1H, d, J = 1.6Hz), 7.83(1 H, dd, J = 8.8Hz, 2.0Hz), 7.91 (1H, d, J = 8.8Hz), 8.52(1 H, d, J = 2.0Hz), 
10.15(1H, brs), 12.28(1H, brs) 

Example 207 

2'(4'Ethoxycarbonylpiperidino)-4-(3,4'methylenedioxybenzyl)amino-6-cyanoquinazoline 




3.71 g of ethyl isonipecotate, 2.38 g of triethylamine and 10 ml of 2-propanol were added to 1 g of 2- 
chloro-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline. The obtained mixture was refluxed for 1 
hour and cooled to room temperature. The crystals thus precipitated were recovered by filtration and 
washed with water and ether successively to give 1.126 g of the title compound. 
• molecular formula; C25 H25 N 5 O* 
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• yield(%);83 

• m.p.('C); 192-193 

• Mass; 460 (M + 1) 

• NMR5(CDCI 3 ); 

5 1.26 (3H, t, J=7.2Hz), 1.71 (2H, m), 1.99 (2H, m), 2.59 (1H, m), 3.12 (2H, brt, J = 12.0Hz), 4.15 

(2H, q, J = 7.2Hz), 4.67 (2H, d, J = 5.2Hz), 4.82 (2H, dt, J = 13.2Hz, 3.6Hz), 5.96 (2H, s), 6.79 (1H, d, 
J = 8.0Hz), 6.85 (1H, dd, J = 8.0Hz, 1.6Hz), 6.88 (1H, d, J = 1.6Hz), 7.42 (1H, brs), 7.61 (1H, dd, 
J = 8.8Hz, 1.6Hz), 7.84 (1H, brs) 

70 Example 208 

2-(4-Ethoxycarbonylpiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazol 

Ci 



OMe 



CDGEt 

25 

3.5 g of ethyl isonipecotate, 2.25 g of triethylamine and 30 ml of 2-propanol were added to 1 g of 2- 
chloro-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline. The obtained mixture was refluxed for 30 
minutes and cooled to room temperature. The crystals thus precipitated were recovered by filtration and 
30 washed with water and ethanol successively to give 1.13 g of the title compound. 

• molecular formula; C25H26N5O3CI 

• yield(%); 85 

• m.p.(°C);202~ 203 

• Mass; 480 (M + 1) 
35 • NMR5(CDCI 3 ); 

1.26 (3H, t, J = 7.2Hz), 1.72 (2H, m), 1.99 (2H, m), 2.59 (1H, m), 3.13 (2H, brt, J = 11.2Hz), 3.90 
(3H, s), 4.15 (2H, q, J = 7.2Hz), 4.69 (2H, d, J = 5.6Hz), 4.80 (2H, m), 6.91 (1H, d, J = 8.4Hz), 7.25 (1H, 
dd, J = 8.4Hz, 2.4Hz), 7.42 (1H, d, J = 2.4Hz), 7.43 (1H, brs), 7.61 (1H, dd, J = 8.8Hz, 1.6Hz), 7.87 (1H, 
brs) 

40 




45 



50 



55 
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Example 209 

2-[N-(3'Ethoxycarbonylpropyl)-N-methylamino]-4'(3,4-methylenedioxybenzyl)amin 




15 



858 mg of ethyl N-methyl-4-aminobutyrate hydrochloride, 238 mg of triethylamine, 4 ml of 2-propanol 
and 2 ml of N,N-dimethylformamide were added to 400 mg of 2-chloro-4-(3,4-methylenedioxybenzyl)amino- 
20 6-cyanoquinazoline. The obtained mixture was refluxed for 1 hour, cooled to room temperature and filtered. 
The filtrate was distilled under a reduced pressure to remove the solvent and the residue was recrystallized 
(from ethanol/water) to give 410 mg of the title compound. 

• molecular formula; C24. H25 N 5 O4 

• yield(%);78 

25 • m.p.(°C); 152-153 

• Mass; 448 (M + 1) 

• NMFU (CDCI3); 

1.22 (3H, t, J = 6.8Hz), 1.97 (2H, brs), 2.30 (2H, brs), 3.24 (3H, s), 3.75 (2H, brs), 4.10 (2H, q, 
J = 6.8Hz), 4.68 (2H, d, J = 5.2Hz), 5.96 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.84 (1H, d, J = 8.0Hz), 6.87 
30 (1 H, s), 7.42 (1 H, brs), 7.60 (1 H, d, J = 8.8Hz), 7.81 (1 H, brs) 

Examples 210 to 221 

The following compounds were prepared in a similar manner to that of Examples 205 to 209. 

35 

Example 210 

2-(4-Ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline hydrochlo- 
ride 

40 



45 



50 




• molecular formula; C27H 3 2N4 07^HCI 
55 • yield(%); 65 

• m.p.(°C); 148- 150 

• Mass; 525 (M + 1) 
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• NMR5(CDCI 3 ); 

1.275 (3H, t, J = 7.2Hz), 1.76 (2H, m), 2.03 (2H, m), 2.63 (1H, m), 3.38 (2H, m), 3.99 (3H, s), 4.08 
(3H, s), 4.12 (3H, s), 4.17 (2H, q, J = 7.2Hz), 4.28 (2H, m), 4.63 (2H, d, J = 6.0Hz), 5.88 (2H ( s), 6.68 
(1H, d, J = 8.0Hz), 6.92 (1H, dd, J = 8.0Hz, 1.6Hz), 6.97 (1H, d, J = 1.6Hz), 8.23 (1H, s), 9.38 (1H, brs), 
11.1 (1H, s) 

Example 21 1 

2-(4-Ethoxycarbonylpjperidino)-4-(3-chloro-4-methoxybenzyl)amSno-6,7,8-trimethoxyquinazoN hydrochlo- 
ride 




• molecular formula ; C^/HasN^OgOHCI 

• yield(%);93 

• m.p.CC); 177-178 

• Mass; 545 (M + 1) 

• NMR5(CDCI 3 ); 

1.27 (3H, t, J = 7.2Hz), 1.80 (2H, m), 2.06 (2H, m), 2.67 (1H, m), 3.40 (2H, m), 3.82 (3H, s), 3.98 
(3H, s), 4.07 (3H, s), 4.11 (3H, s), 4.17 (2H, q, J = 7.2Hz), 4.27 (2H, m), 4.65 (2H, d, J = 6.0Hz), 6.84 
(1H, d, J = 8.8Hz), 7.40 (1H, d, J = 2.0Hz), 7.48 (1H, dd, J=8.8Hz, 2.0Hz), 8.23 (1H, s), 9.26 (1H, s), 
11.27 (1H, brs) 

Example 212 

2-(4-Ethoxycaxbonylpiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline hydrochloride 




• molecular formula; C24H26N4O3CI2 *HCI 

• yield(%);97 

• m.p.(*C); 201 - 204 

• Mass; 489 (M + 1) 

• NMR5 (DMSO-d G ); 

1.17 (3H, t, J = 7.2Hz), 1.56 (2H, m), 1.93 (2H, m), 2.71 (1H, m), 3.30 (2H, m), 3.80 (3H, s), 4.06 
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(2H, q, J = 7.2Hz), 4.48 (2H, m), 4.66 (2H, d, J = 5.2Hz), 7.09 (1H, d, J = 8.4Hz), 7.34 (1H, dd, J = 8.4Hz, 
2.0Hz), 7.49 (1H, d, J = 2.0Hz), 7.83 (2H, brs), 8.48 (1H, brs). 10.8 (1H, brs) 

Example 213 

2-(Ethoxycarbonylmethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C20 Hi 9 N* 0* CI 

• yield(%); 55 

• m.p.OC); 218- 219 (dec.) 

• Mass m/e; 415 (M + 1) 

• NMR5 (DMSO-de); 

1.13 (3H, t, J = 7.2Hz), 4.07 (2H, q, J = 7.2Hz), 4.18 (2H, brs), 4.63 (2H, brd, J = 4.0Hz), 5.97 (2H, 
s), 6.85 - 6.92 (3H, m), 7.53 (1H, brs), 7.84 (1H, brd, J = 8.0Hz), 8.35 (1H, brs), 8.50 (2H, m) 

Example 214 

2-(3-Ethoxycarbonylpropyl)amlno-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazolin 



• molecular formula; C22H2 3 N4O4 CI 

• yield(%);44 

• m.p.(°C); 96 - 98 

• Mass m/e; 443 (M + 1) 

• NMR a (CDCI3); 

1.24 (3H, t, J = 6.8Hz), 1.96 (2H, quintent, J = 7.2Hz), 2.41 (2H, t, J = 7.2Hz), 3.54 (2H, q, 
J = 7.2Hz), 4.12 (2H, q, J = 6.8Hz), 4.66 (2H, q, J = 5.2Hz), 5.97 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.84 
(1H, d, J = 8.0Hz), 6.87 (1H, s), 7.30 (1H, d, J = 8.0Hz), 7.44 (1H, s), 7.47 (1H, d, J = 8.0Hz) 





H 
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Example 215 



2-[N-(3-Ethoxycarbonylpropyl)-N-methy^ hy- 
drochloride 




o, 



> 



c 



- HC1 



N 



N 



COOBt 



Me 



• molecular formula; C23H25N4O4OHCI 

• yield(%);67 

• m.p.OQ; 182- 183 

• Mass; 457 (M + 1) 

• NMR 5 (CDCI3 + DMSO-ds ); 

1.23 (3H, t, J = 7.2Hz), 1.90 (2H, brs), 2.25 (2H, brs), 2.84 (3H, brs), 3.56 (2H, brs), 4.10 (2H, q, 
J = 7.2Hz), 4.70 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.76 (1H, d, J = 7.6Hz), 6.87 (2H, m), 7.54 (1H, dd, 
J = 9.2Hz, 2.0Hz), 8.40 (1H, d, J = 2.0Hz), 8.66 (1H, d, J = 9.2Hz), 9.69 (1H, brs) 

Example 216 

2-(5-Ethoxycarbonylpentyl)amino>4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C2* H 2 7 N4O4 CI 

• yield(%);46 

• m.p.(*C); 109- 110 

• Mass m/e; 471 (M + 1) 

• NMR5(CDCI 3 ); 

1.25 (3H, t, J = 7.2Hz), 1.43 (2H, quintet, J = 7.6Hz), 1.66 (4H, m), 2.31 (2H, t, J = 7.6Hz), 3.49 (2H, 
q, J = 7.6Hz), 4.12 (2H, q, J = 7.2Hz), 4.68 (2H, d, J = 5.2Hz), 5.97 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.84 
(1H, d, J = 8.0Hz), 6.87 (1H, s), 7.43 (3H, m) 




H 
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Example 217 



(S)-2-(N-2-Ethoxycarbonylpyrroli^ hydrochlo- 
ride 



• molecular formula; C23H 2 3N4 04CI- HCl 

• yield(%);52 

• m.p.('C); 206- 208 

• Mass; 455 (M + 1) 

• NMR 5 (CDCI 3 ); 

1.19 (3H, t, J = 7.2Hz), 2.17 (3H, m), 2.32 (1H, m), 4.12 (2H, m), 4.24 (2H, m), 4.62 (2H, m), 4.67 
(1H, m), 5.93 (2H, s), 6.77 (1H, d, J = 8.0Hz), 6.86 (1H, dd, J = 8.0Hz, 1.6Hz), 6.89 (1H, d, J = 1.6Hz), 
7.54 (1H, d, J = 8.8Hz), 8.38 <1H, s), 8.64 (1H, d, J = 8.8Hz), 9.67 (1H, brs), 13.38 (1H, brs) 

Example 218 

2-(N-Ethoxycarbonylmethyl-N-methylamino)-4^^ 



• molecular formula; C22H21 N5O4 

• yield(%);75 

• m.p.('C); 171 ~ 172 

• Mass; 420 (M + 1) 

• NMR 5 (DMSO-ds); 

1.12 (3H, m), 3.18 (3H, s), 4.03 (2H, m), 4.38 (2H, m), 4.51 (2H, m), 5.95 (2H, s), 6.84 (3H, m), 
7.30 (1H, m), 7.76 (1H, m), 8.58 (1H, s), 8.79 (1H, m) 




COOEt 




Me 
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Example 219 

2-[N-Ethyl-N-(3-ethoxycarbonylpropy 



• molecular formula; C 2 s H 2 7 N 5 O* (461 .522) 

• yield(%);61 

• m.p.('C); 142-143 

• Mass; 462 (M + 1) 

• NMR5 (DMS0-d 5 ); 

1.0-1.15 (3H, br 2 peaks), 1.13 (3H, t, J =7.1 Hz), 1.65 ~ 1.9 (2H, br 2 peaks), 2.15 ~ 2.35 (2H, 
br 2 peaks), 3.58 (4H, brs), 4.01 (2H, q, J = 7.1 Hz), 4.58 (2H, d, J = 5.7Hz), 5.96 (2H, s), 6.84 (2H, s), 
6.93 (1H, s), 7.25 (1H, brs), 7.72 (1H, dd, J = 1.8Hz, 8.8Hz), 8.56 (1H, d, J = 1.8Hz), 8.72 (1H, t, 
J = 5.7Hz) 

Example 220 

2-(N-(3-Ethoxycarbonylpropyl)-N-met^ 



• molecular formula; C24H 2 6N 5 03 CI 

• yield(%); 72 

• m.p.('C); 127-128 

• Mass; 468 (M + 1) 

• NMR5 (DMSOd B ); 

1.11 (3H, t, J = 7.2Hz), 1.74 (2H, brs), 2.14 (2H, brs), 3.09 (3H, s), 3.62 (2H, brs), 3.81 (3H, s), 3.98 
(2H, q, J=7.2Hz), 4.61 (2H, d, J = 6.0Hz), 7.07 (1H, d, J = 8.8Hz), 7.20 - 7.36 (2H, m), 7.42 (1H, s), 
7.72 (1H, d. J = 8.8Hz), 8.55 (1H, s), 8.75 (1H, t, J = 6.0Hz) 




Bt 




Me 
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Example 221 



(S)-2-(N-2-Ethoxycarbonylpyrrolidin-1-yl)-4-(3,4-me%^ hydrochlo- 
ride 



• molecular formula; C24 H 2 3 Ns 0* • HCl 

• yield(%);44 

• m.p.(-C); 231 - 232 

• Mass; 446 (M + 1) 

• NMR 5 (CDCI3); 

1.21 (3H, t, J = 7.2Hz), 2.19 (3H, m), 2.36 (1H, m), 4.15 (2H, m), 4.28 (2H, m), 4.62 (2H, m), 4.76 
(1H, m), 5.95 (2H, s), 6.79 (1H, d t J = 8.0Hz), 6.86 (1H, d, J = 8.0Hz), 6.88 (1H, s), 7.80 (1H, dd, 
J = 8.8Hz, 1.6Hz), 8.82 (1H, d, J = 1.6Hz), 8.87 (1H, d, J = 8.8Hz), 9.85 (1H, brs), 13.81 (1H, s) 

Example 222 

2-(4-Carboxypiperidlno)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



10 ml of ethanol, 5 ml of water and 820 mg of sodium hydroxide were added to 1 g of 2-(4- 
ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture 
was refluxed for 20 minutes, concentrated under a reduced pressure and neutralized with 1 N hydrochloric 
acid. The crystals thus precipitated were recovered by filtration to give 920 mg of the title compound. 

• molecular formula; C22H21 N4O4CI 

• yie!d(%);98 

• m.p.(*C); 221 ~ 222 

• Mass m/e; 441 (M + 1) 

• NMR 5 (DMSO-de); 

1.38 (2H, m), 1.80 (2H, dd, J = 13.2Hz, 2.4Hz), 2.48 (1H, m), 2.96 (2H, t, J = 12.0Hz), 4.54 (2H, d, 
J = 5.6Hz), 4.56 (2H, dt, J = 12.0Hz, 3.2Hz), 5.94 (2H, s), 6.81 (1H, d, J = 8.0Hz), 6.84 (1H, d, 
J = 8.0Hz), 6.93 (1H, s), 7.24 (1H, d, J = 9.2Hz), 7.46 (1H, dd, J = 9.2Hz, 2.0Hz), 8.13 (1H, d, J = 2.0Hz), 
8.55 (1H, t, J = 5.6Hz) 




HCl 



COQEt 
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Example 223 



Sodium 2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 




0 



HN 



CI 




A 



a 



0 



COONa 



1 2 ml of a 1 N aqueous solution of sodium hydroxide and 40 ml of water were added to 5.00 g (11.3 
mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedloxybenzyl)amino-6-chloroquina2oline prepared in 
Example 222. The obtained mixture was dissolved by heating and cooled by allowing to stand. The crystals 
thus precipitated were recovered by filtration under suction, washed with a small amount of water, and 
vacuum-dried in the presence of phosphorus pentaoxide to give 4.34 g of the title compound. 

• molecular formula; C22H2oCIN4.04Na 

• yield(%); 98 

• NMR 5 (DMSO-d 6 ); 

1.42(2H, m), 1,73(2H, m), 2.06(1 H, m), 2.95(2H, m), 4.52(2H, m), 4.56(2H, d, J = 5.6Hz), 5.95(2H, 
s), 6.81 (1H, d, J = 8.0Hz), 6.86(1 H, dd, J = 8.0Hz, 1.6Hz), 6.95(1 H, d, J = 1.6Hz), 7.22(1 H, d, J = 9.2Hz), 
7.44(1 H, dd, J = 9.2Hz, 2.4Hz), 8.1 3(1 H, d, J = 2.4Hz), 8.58(1 H, brt, J = 5.6Hz) 

Example 224 

Potassium 2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amlno-6-chloroquinazoline 



12.5 ml of a 1N aqueous solution of potassium hydroxide and 40 ml of water were added to 5.50 g 
(12.5 mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzylamino)-6-chloroquinazoline prepared 
in Example 222. The obtained mixture was dissolved by heating and filtered. The filtrate was concentrated 
in a vacuum. Ethanol and ether were added to the obtained residue to precipitate crystals. The crystals 
were recovered by filtration, washed with ether, and vacuum-dried in the presence of phosphorus 
pentaoxide to give 4.69 g of the title compound. 

• molecular formula; C22H20CIN4O4K 

• yield(%);78 

• m.p.CC); 230 ~ 234 (dec.) 

• NMR 5 (DMSO-de); 

1.39(2H, m), 1.69(2H, m), 1.96(1H, m), 2.94(2H, m), 4.48(2H, m), 4.55(2H, d, J = 5.6Hz), 5.96(2H, 
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S), 6.81 (1H, d, J = 8.0Hz), 6.86(1 H, dd, J = 8.0Hz, 1.6Hz>, 6.94(1 H, d, J = 1.6Hz), 7.22(1 H, d, J = 8.8Hz), 
7.43(1 H, dd, J = 8.8Hz, 2.4Hz), 8.11(1 H. d, J = 2.4Hz), 8.50(1 H, brt, J = 5.6Hz) 

Example 225 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 




2.00 g (4.54 mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzylamino)-6- 
chloroquinazoline prepared in Example 222 was dissolved in a mixture comprising 25 ml of tetrahydrofuran 
and 25 ml of ethanol under heating, followed by the dropwise addition of 1.0 ml of an 8M ethanolic solution 
of hydrochloric acid. The obtained mixture was cooled by allowing to stand to precipitate crystals. The 
crystals were recovered by filtration, washed with tetrahydrofuran, and air-dried to give 1.87 g of the title 
compound. 

• molecular formula; C22H21 N4O4O HCl 

• yield(%); 86 

• m.p.CC); 284- 286 

• NMR5 (DMSO-de); 

1.58(2H, m), 1.96(2H, m), 2.65(1 H, m), 3.3(2H, m), 4.47(2H, m), 4.67(2H, d, J = 5.6Hz), 5.98(2H, s), 
6.87(1 H, d, J = 8.0Hz), 6.90(1 H, dd, J = 8.0Hz, 1.6Hz), 7.00(1 H, d, J = 1.6Hz), 7.83(2H, brs), 8.49(1 H, 
brs), 10.09(1 H, brs), 12.11(1H, brs), 1 2.40(1 H, brs) 

Example 226 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline methanesulfonate 




• CHaSOaH 



2.00 g (4.54 mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzylamino)-6- 
chloroquinazoline prepared in Example 222 was dissolved in a mixture comprising 25 ml of tetrahydrofuran 
and 25 ml of ethanol under heating, followed by the dropwise addition of 0.31 ml (4.78 mmol) of 
methanesulfonic acid. The obtained mixture was cooled by allowing to stand to precipitate crystals. The 
crystals were recovered by filtration, washed with tetrahydrofuran, and air-dried to give 2.21 g of the title 
compound. 

• molecular formula; C22H21 N4O4OCH4O3S 
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• yield(%);91 

• m.p.(*C);265~ 266 

• NMR5 (DMSO-ds); 

1.59(2H ,m), 1.97(2H, m), 2.32(3H, s), 2.65(1 H, m), 3.3(2H, m), 4.40(2H, m), 4.68(2H, d, J = 5.6Hz), 
5.98(2H, s), 6.87(1 H, d, J = 8.0Hz). 6.90(1 H, dd, J = 8.0Hz, 1.6Hz), 6.98(1 H, d, J = 1.6Hz), 7.67(1 H, d, 
J = 8.8Hz), 7.84(1 H, dd, J = 8.0Hz, 2.0Hz), 8.42(1 H, d, J = 2.0Hz), 9.95(1 H, brs). 11. 76(1 H, brs). 12.37- 
(1H, brs) 

Example 227 

2-(4-Carboxypiperidino)"4>(3 > 4-methylenedioxybenzyl)amino-6-cyanoquinazorine 




20 ml of ethanol and 2.0 ml of a 1N aqueous solution of sodium hydroxide were added to 318 mg of 2- 
(4-ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline. The obtained mixture 
was stirred at 50 *C for 30 minutes and neutralized with 1N hydrochloric acid. The crystal thus precipitated 
was recovered by filtration and purified by silica gel column chromatography (chloroform/methanol) to give 
1 16 mg of the title compound. 

• molecular formula; C23H21 N5O4. 

• yield(%);39 

• m.p.(-C); 269- 271 

• Mass m/e; 432 (M + 1) 

• NMR5 (DMSO-d 6 ); 

1.40 (2H, m), 1.79 (2H, m), 2.41 (1H, m), 3.04 (1H, dt, J = 11.2Hz, 1.2Hz), 4.55 (2H, d, J=5.6Hz), 
4.57 (2H, m), 5.95 (2H, s), 6.82 (1H, d, J = 8.0Hz), 6.84 (1H, d, J = 8.0Hz), 6.94 (1H, s), 7.25 (1H, d, 
J = 8.8Hz), 7.71 (1H, d, J = 8.8Hz), 8.53 (1H, $), 8.72 (1H, t, J = 5.6Hz) 

Example 228 

2-(4-Carboxypiperidino)-4'(3-chloro-4'methoxybenzyl)amino-6-cyanoquinazoline 




30 ml of tetrahydrofuran, 30 ml of ethanol and 14 ml of a 1N aqueous solution of sodium hydroxide 
were added to 1 .0 g of 2-(4-ethoxycarbonyipiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6- 
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cyanoquinazoline. The obtained mixture was stirred at room temperature for 16 hours and neutralized with 
1N hydrochloric acid, followed by the addition of 100 ml of water. The crystals thus precipitated were 
recovered by filtration and recrystailized from tetrahydrofuran/ethanol/water to give 860 mg of the title 
compound. 

5 • molecular formula; C23H22N5O3CI 

• yield(%);91 

• m.p.CC);277~ 278 (dec.) 

• Mass m/e; 452 (M + 1) 

• NMR 5 (DMSO-de); 

10 ' 1.40 (2H, m), 1.84 (2H, m), 2.51 (1H, m), 3.05 (2H, dt, J = 12Hz, 2.4Hz), 3.82 (3H, s), 4.59 (2H, d, 

J = 5.6Hz), 4.63 (2H, m), 7.08 (1H, d, J = 8.4Hz), 7.28 (1H, d. J = 8.8Hz), 7.32 (1H, dd, J = 8.4Hz, 
2.0Hz), 7.45 (1H, d, J = 2.0Hz), 7.74 (1H, dd, J = 8.8Hz, 2.0Hz), 8.54 (1H, d, J = 2.0Hz), 8.79 (1H, t, 
J = 5.6Hz) 

75 Example 229 

Sodium 2-(4-Carboxypiperidino)-4-(3>chloro-4-methoxybenzyl)amino-6-cyanoquinazoline 



1.00 g (2.21 mmol) of the 2-(4-carboxypiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6- 
cyanoquinazoline prepared in Example 228 was dissolved in a mixture comprising 30 ml of tetrahydrofuran 
and 40 ml of ethanol under heating, followed by the addition of 2.3 ml of a 1N aqueous solution of sodium 
35 hydroxide and 1 00 ml of water. The obtained mixture was concentrated in a vacuum to precipitate crystals. 
The crystals were recovered by filtration, washed with water, and air-dried to give 0.45 g of the title 
compound. 

• molecular formula; C23H21 N 5 0 3 CINa 

• yield(%);43 

40 • NMR 5 (DMSO-de); 

1.45 (2H, m), 1.75 (2H, m), 2.12 (1H, m), 3.06 (2H, m), 3.81 (3H, s), 4.52 (2H, m), 4.58 (2H, d, 
J = 5.6Hz), 7.07 (1H, d. J = 8.8Hz), 7.24 (1H, d, J = 8.4Hz), 7.32 (1H, dd, J = 8.4Hz, 2.0Hz), 7.45 (1H, d, 
J = 2.0Hz), 7.69 (1H, dd, J = 8.8Hz, 2.0Hz), 8.54 (1H, d, J = 2.0Hz), 8.86 (1H, brt, J = 5.6Hz) 
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Example 230 



2-[N-(3-Carboxypropyl)-N-methylamino]-4-(3,4-me%^ 




o. 



NC 



C00H 



Me 



20 ml of ethanol and 2.61 m! of a 1N aqueous solution of sodium hydroxide were added to 389 mg of 
2-[N-(3-ethoxycarbonylpropyl)-N-methoxyamino]-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline. 
The obtained mixture was stirred at room temperature for 4 hours and at 50 *C for 10 minutes and 
neutralized with 1N hydrochloric acid. The crystals precipitated were recovered by filtration, purified by 
silica gel column chromatography (chloroform/methanol) and recrystallized from ethanol/acetone/water to 
give 305 mg of the title compound. 

• molecular formula; C22H21N5O4. 

• yield(%); 84 

• m.p.('C); 138- 140 

• Mass m/e; 420 (M + 1) 

• NMR 5 (CDCI 3 (+ DMSO-dO); 

1.96 (2H, brs), 2.31 (brs), 3.24 (3H, s), 3.76 (2H, brs), 4.67 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.77 
(1H, d, J = 8.0Hz), 6.86 (1H, d, J = 8.0Hz), 6.91 (1H, s), 7.58 (1H, brs), 7.61 (1H, d, J = 8.4Hz), 8.48 (2H, 
m) 

Examples 231 to 245 

The following compounds were prepared in a similar manner to those of Examples 222 to 230. 
Example 231 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino*6,7,8-trimethoxyquinazoline 




• molecular formula; C25 H 2 a N4O7 

• yield(%);73 

• m.p.CC); 216-217 

• Mass m/e; 297 (M + 1) 
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• NMR5(CDCI 3 ); 

1.80 (2H, m), 2.05 (2H, m), 2.65 (1H, m), 3.39 (2H, dt, J = 10.8Hz, 2.8Hz), 3.98 (3H, s), 4.07 (3H, 
S), 4.13 (3H, s), 4.26 (2H, m), 4.70 (2H, d. J = 6.0Hz), 5.88 (2H, s), 6.69 (1H, d, J = 7.6Hz), 6.95 (1H, 
dd, J = 7.6Hz, 1 .6Hz). 7.02 (1 H, d, J = 1 .6Hz), 8.38 (1 H, s), 9.36 (1 H, s), 1 1 .24 (1 H, t, J = 6.0Hz) 

Example 232 

2-(4-Carboxypiperidino)-4-(3-chloro-4"methoxybenzyl)aminO'6 > 7,8-trimethoxyquinazoline 




• molecular formula; C25H29NAO6 CI 

• yield(%);90 

• m.p.(-C); 197-198 

• Mass m/e; 517 (M + 1) 

• NMR5 (DMSO-de); 

1.45 (2H, brs), 1.90 (2H, brs), 2.59 (1H, brs), 3.22 (2H, brs), 3.80 (3H, s), 3.90 (6H, s), 3.92 (3H, s), 
4.39 (2H, brs), 4.65 (2H, d, J = 5.2Hz), 7.05 (1H, d, J = 8.4Hz), 7.33 (1H, d, J = 8.4Hz), 7.45 (1H, s), 7.76 
(1H, brs), 10.70 (1H, brs) 

Example 233 

2'(4-Carboxypiperidino)-4-(3 t 4-methylenedioxybenzyi)amino>6-methoxyquinazoline 




• molecular formula; C23H24N4O5 (436) 

• yield{%);79 

• m.p.(-C); 263 (dec.) 

• Mass; 437 (M + 1 ) + 

• NMR 5 (DMSO-ds); 

1.51 ~ 1.59 (2H, m), 1.86 - 1.95 (2H, m), 2.59 - 2.64 (1H, m), 3.21 ~ 3.28 (2H, m), 4.39 ~ 4.44 
(2H, m), 4.67 (2H, d, J = 5.6Hz), 5.78 (2H, s), 6.85 (1H, d, J = 7.6Hz), 6.89 (1H, d, J = 7.6Hz), 6.99 (1H, 
s), 7.42 (1H, dd, J = 9.2Hz, 1.6Hz), 7.72 (1H, d, J = 9.2Hz), 7.86 (1H, d, J = 1.6Hz), 10.02 (1H, br), 11.89 
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(1H, s) 
Example 234 

2'(4-Carboxypiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-m8thoxyquinazoline 




• molecular formula; C23H25N4O4CI (456.930) 

• yield(%); 81 

• m.p.(°C); 245 (dec.) 

• Mass; 457 (MH + ) 

• NMR; 

1.3-1.5 (2H, m), 1.79 (2H, d, J = 10Hz), 2.4 ~ 2.5 (1H, m), 2.91 (2H, t, J = 11 Hz), 3.81 (3H, s), 
4.56 (2H, d, J = 13Hz), 4.60 (2H, d, J = 5.7Hz), 7.09 (1H, d, J = 8.6Hz), 7.18 (1H, dd, J=2.7Hz, 9.2Hz), 
7.24 (1H, d, J = 9.2Hz), 7.32 (1H, dd, J = 2.2Hz, 8.6Hz), 7.45 (1H, d, J = 2.2Hz), 7.49 (1H, d, J = 2.7Hz), 
8.42 (1H, t, J = 5.7Hz), 12.15 (1H, brs) 

Example 235 

2-(4-Carboxypiperidino)-4-(3'ChlorO"4-methoxybenzyl)amino-6-chloroquinazoline 




• molecular formula; C22H22N4O3CI2 

• yield(%);92 

• m.p.(-C);280 ~281 

• Mass m/e; 461 (M + 1) 

• NMR 5 (DMSO-ds); 

1.59 (2H, m), 1.94 (2H brd, J = 11.6Hz), 2.62 (1H, brs), 3.32 (2H, m), 3.79 (3H, s), 4.52 (2H, d, 
J = 13.6Hz), 4.64 (2H, d, J = 4.8Hz), 6.99 (1H, d, J = 8.4Hz), 7.30 (1H, d, J = 8.4Hz), 7.42 (1H, s), 7.69 
(1H, d, J = 8.8Hz), 8.00 (1H, d, J = 8.8Hz), 8.51 (1H, s), 10.24 (1H, s), 12.42 (1H, s) 
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Example 236 



2-(4-Carboxypiperidino)-4-(benzimida2ol-5-yl)methylamino-6-chloroquina20)in9 




N 



CDDH 



• molecular formula; C22H21 N 6 0 2 CI (436.903) 

• yield(%); 99 

• m.p.CC); 230 (dec.) 

• Mass; 437 (MH) + 

• NMR5 (DMSO-de); 

1.3 - 1.5 (2H, m), 1.82 (2H, d, J = 10Hz), 2.4 ~ 2.5 (1H, m), 2.98 (2H, t, J = 11Hz). 4.60 (2H, d, 
J = 13Hz), 4.77 (2H, d, J = 5.7Hz), 7.2 ~ 7.3 (2H, m), 7.45 - 7.6 (3H, m), 8.16 (1H, s), 8.19 (1H, d, 
J = 2.4Hz), 8.68 (1 H, t J = 5.7Hz), 1 2.1 7 (1 H, brs), 1 2.33 (1 H, brs) 

Example 237 

2-(Carboxymethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C1 g Hi 5 N 4 O4 CI 

• yield(%);64 

• m.p.CC); 260- 261 (dec.) 

• Mass m/e; 387 (M + 1) 

• NMR 5 (DMSO-d&); 

4.00 (2H, brs), 4.57 (2H ( d, J = 5.6Hz), 5.93 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.86 (1H, d, J = 8.0Hz), 
6.95 (1H, s), 7.35 (1H, brs), 7.50 (1H, brs), 8.30 - 8.50 (2H, m) 




N 

H 
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Example 238 



2-(3'Carboxypropyl)amino-4-(3 t 4-methyIenedioxybenzyl)amino-6-chloroquinazoline 




o, 



> 



N 
H 



COOH 



• molecular formula; C20 Hi 9 N 4 CI 

• yield(%);88 

• m.p.OC); 170-172 

• Mass m/e; 415 (M + 1) 

• NMFU (DMSO-de); 

1.71 (2H, brs), 2.23 (2H, brs). 3.27 (2H, brs), 4.56 (2H, d, J = 5.6Hz), 5.95 (2H, s), 6.82 (3H, m), 
6.95 (1H, s), 7.20 (1h, brs), 7.46 (1H, dd, J = 8.8Hz, 1.6Hz), 8.12 (1H, d, J = 1.6Hz) 

Example 239 

2-(5-Carboxypentyl)aminO'4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



• molecular formula; C22H23N4O4.CI 

• yield(%);80 

• m.p.(-C); 190-192 

• Mass m/e; 443 (M + 1) 

• NMR 5 (DMSOdg); 

1.25 (2H, brs), 1.47 (4H, brs), 2.16 (2H, brs), 3.31 (2H, brs), 4.60 (2H, brs), 5.94 (2H, s), 6.84 (2H, 
s), 6.96 (1H, s), 7.33 (1H, brs), 7.60 (1H, brs), 8.25 (1H, brs) 




H 
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Example 240 

2-[N-(3-Carboxypropyl)-N-methylamino]-4-(3,4-m 



• molecular formula; C2 1 H2 1 N* 0* CI 

• yield(%);92 

• m.p.('C); 143- 144 

• Mass m/e; 429 (M + 1) 

• NMR 5 (DMSO-ds ( + CD 3 OD)); 

1.79 (2H, brs), 2.20 (2H, brs), 3.21 (3H, s), 3.71 (2H, t, J = 7.2Hz), 4.65 (2H, s), 5.95 (2H, s), 6.81 
(1H, d, J = 8.0Hz), 6.86 (1H, d, J = 8.0Hz), 6.95 (1H, s), 7.79 (1H, d, J = 8.8Hz), 7.85 (1H, d, J = 8.8Hz), 
8.49 (1H, s) 

Example 241 

2-(N-Carboxymethyl-N-methylamino)-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



• molecular formula; C20 Hi 7 N 5 O* 

• yield(%); 68 

• m.p.(*C); 268- 270 

• Mass m/e; 392 (M + 1) 

• NMR 5 (DMSO-ds); 

3.11 (3H, s), 4.13 (2H, brs), 4.56 (2H, m), 5.94 (2H, s), 6.83 (2H, m), 6.93 (1H, d, J = 14.4Hz), 7.20 
(1H, m), 7.66 (1H, m), 8.51 (1H, s), 8.62 (1H, m) 




Me 




Me 
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Example 242 



2-[N-Ethyl-N-(3-carboxypropyl)amino]-4-(3 t 4-methylenedioxybenzyl)amino-6-cyanoquinazoline 




o 



NC 



N 
I 



COOH 



Bt 



• molecular formula; C2 3 H 2 3 N5O4 (433.468) 

• yield(%);96 

• m.p.('C); 186- 187 

• Mass; 434 (M + 1) 

• NMR5 (DMSO-ds); 

1.0-1.15 (3H, br 2 peaks), 1.65 - 1.85 (2H, br 2 peaks), 2.1 - 2.25 (2H f br 2 peaks), 3.57 (4H, 
brs), 4.58 (2H, d, J = 5.7Hz), 5.96 (2H, s), 6.84 (2H, s), 6.93 (1H, s), 7.26 (1H, d, J = 8.8Hz), 7.72 (1H, 
dd, J = 1.8Hz, 8.8Hz), 8.56 (1H, d, J = 1.8Hz), 8.71 (1H, brs) 

Example 243 

2-[N-(3-Carboxypropyl)-N-methylamino]-4-^ 



• molecular formula; C22H22N5O3CI 

• yield(%);88 

• m.p.(*C); 108-109 

• Mass; 440 (M + 1) 

• NMR5 (DMSO-ds); 

1.73 (2H, brs), 2.13 (2H, brs), 3.11 (3H, s), 3.63 (2H, brs), 3.82 (3H, s), 4.61 (2H, d, J = 5.6Hz), 
7.07 (1H, d, J = 8.4Hz), 7.27 (1H, d, J = 8.8Hz), 7.31 (1H, d, J = 8.4Hz), 7.43 (1H, s), 7.72 (1H, s), 8.55 
(1H, s), 8.74 (1H, brt, J = 5.6Hz), 12.02 (1H, brs) 




Me 
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Example 244 



2-(4-Carboxypiperidino)"4-(benzimida2ol-5"yl)methylamino-6-cyanoquina2oline 



NC 




HN 




N H 




• molecular formula; C23H21N7O2 (427) 

• yield(%);50 

• m.p.(-C); >290 

• Mass; 428 (M + + 1) 

• NMR5 (DMSO-de); 

1.29 ~ 1.42 (2H, m), 1.76 - 2.20 (2H, m), 2.39 ~ 2.51 (2H, m), 2.99 ~ 3.07 (3H, m), 4.60 ~ 4.64 
(2H, m), 4.76 (2H, d, J = 5.6Hz), 7.23 (1H, d, J = 8.4Hz), 7.25 (1H, d, J = 8.8Hz), 7.51 (1H, d, J = 8.4Hz), 
7.56 (1H, s), 7.71 (1H, dd, J = 8.4Hz, 1.6Hz), 8.14 (1H, s), 8.57 (1H, d, J = 1.6Hz), 8.82 (1H, brt, 
J = 5.6Hz) 

Example 245 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-carbamoylquinazoline 



• molecular formula; C23H23N5O5 (449) 

• yield(%); 6 

• m.p.(°C); 180- 182 (dec.) 

• Mass; 450 (M + 1) 

• NMR 5 (DMSO-ds); 

1.39 (2H, m), 1.81 <2H, m), 2.48 (1H, m), 2.99 (2H, m), 4.55 (2H, d, J = 5.6Hz), 4.62 (2H, m), 5.93 
(2H, s), 6.81 (1H, d, J = 7.6Hz), 6.85 (1H, dd, J = 7.6Hz, 1.6Hz), 6.95 (1H, d, J = 1.6Hz), 7.20 (1H, d, 
J = 8.8Hz), 7.27 (1H, br), 7.71 (1H, br), 7.92 (1H, dd, J = 8.8Hz, 2.0Hz), 8.57 (1H, d, J = 2.0Hz), 8.59 
(1H, brt, J = 5.6Hz), 12.09 (1H, br) 
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Example 246 

2-Benzyloxymethyl-4-chloro-6-methoxyquinazoline 

CI 



10 




30 ml of phosphorus oxychloride was added to a suspension of 1.50 g (5.06 mmol) of 2-benzylox- 
75 ymethyl-6-methoxyquinazolin-4(3H)-one in 75 ml of acetonitrile. The obtained mixture was heated under 
reflux. After one hour, the reaction mixture was distilled under a reduced pressure to remove the solvent 
and the obtained residue was dissolved in chloroform. The obtained solution was washed with a saturated 
aqueous solution of sodium hydrogencarbonate. The organic layer was dried over anhydrous magnesium 
sulfate and filtered. The filtrate was distilled under a reduced pressure to remove the solvent. The residue 
20 was purified by silica gel column chromatography (ethyl acetate/n-hexane) to give 1.10 g of the title 
compound as a yellow crystal. 

• yield(%); 69 

• m.p,(°C); 49- 50 

• Mass; 315 (M + 1) + 
25 • NMR5(CDCI 3 ); 

3.98 (3H, s), 4.79 (2H, s), 4.84 (2H, s), 7.42 (1H, d, J = 2.8Hz), 7.26 - 7.46 (5H, m), 7.57 (1H, dd, 
J = 9.2Hz, 2.8Hz), 8.01 (1H, d, J = 9.2Hz) 

Example 247 

30 

2-Benzyloxymethyl-4-(3 > 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



35 



40 




0.74 g (2.4 mmol) of the 2-benzyloxymethyl-4-chloro-6-methoxyquinazoline prepared in Example 246, 
45 0.55 g (3.6 mmol) of piperonylamine and 0.50 g of sodium carbonate were mixed with 20 ml of isopropyf 
alcohol. The obtained mixture was heated under reflux. After 6 hours, the reaction mixture was distilled 
under a reduced pressure to remove the solvent and the residue was purified by silica gel column 
chromatography (ethyl acetate/n-hexane) and recrystallized from chloroform/n-hexane to give 1 .01 g of the 
title compound as a yellow crystal. 
50 • molecular formula; C25H2 3 N 3 0^ 

• yield(%); quantitative 

• m.p.('C); 158-159 

• NMR5(CDCI 3 ); 

3.91 (3H, s), 4.69 (2H, s), 4.77 (2H, s), 4.79 (2H, d, J = 5.6Hz), 5.94 (2H, s), 6.77 (1H, d, J = 7.6Hz), 
55 6.90 (1 H, dd, J = 7.6Hz, 1 .6Hz), 6.94 (1 H, d, J = 1 .6Hz), 7.1 0 (1 H, brs), 7.25 ~ 7.35 (5H, m), 7.41 ~ 7.44 

(2H, m), 7.81 (1H, d, J=9.2Hz) 
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Example 248 

2 t 6-Dichloro-4-(3,4-m8thyl8nedioxybenzyl)oxyquinazoline 




• molecular formula; Cig Hi 0 CI 2 N2O 3 

• yield(%);55 

• m.p.('C); 141-142 

• Mass m/e; 349 (M + 1) 

• NMR a (CDCIs); 

5.54(2H, s), 6.01 (2H, s), 6.86(1 H, d, J = 8.8Hz), 7.01 (1H, d, J = 8.8Hz), 7.02(1 H, s), 7.76(1 H, dd, 
J = 8.0Hz, 2.4Hz), 7.81 (1H, dd, J = 8.0Hz, 0.8Hz), 8.09(1 H, dd, J = 2.4Hz, 0.8Hz) 

Example 249 

2'(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)oxy-6"Chloroquinazoline 




• molecular formula; C22H2oCIN3 0s 

• yield(%);84 

• m.p.CC); 145-147 

• Mass m/e; 442 (M + 1) 

• NMR 8 (DMSO-ds) ; 

1.47(2H, m), 1.88(2H, m), 2.49(1 H r m), 3.10(2H, brt, J = 13.2Hz), 4.60(2H, brd, J = 13.2Hz), 5.43- 
(2H, s), 6.01 (2H, s), 6.91 (1H, d, J = 8.0Hz), 7.02(1 H, d, J = 8.0Hz), 7.11(1H, s), 7.39(1 H, d, J = 8.8Hz), 
7.61 (1H, dd, J = 8.8Hz, 2.4Hz), 7.77(1 H, d, J = 2.4Hz) 
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Example 250 

2 t 6-Dichloro-4-(3,4"methylenedioxyben2yl)thioquina2oline 




• molecular formula; C1GH10CI2N2O2S 

• yield(%);92 

• m.p.(-C); 180- 182 

• Mass m/e; 365 (M + 1) 

• NMR5(CDCI 3 ); 

4.55 (2H, s), 5.96 (2H, s), 6.77 (1H, d, J = 8.4Hz), 6.96 (1H, s), 6.96 (1H, d, J = 8.4Hz), 7.77 (1H, 
dd, J = 8.8Hz, 2.0Hz), 7.82 (1H, d, J = 8.8Hz), 7.99 (1H, dd, J = 2.0Hz) 

Example 251 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)thiO'6-chloroquinazoline 




• molecular formula; C22H20CIN3O4S 

• yield(%);98 

• m.p.CC); 153-154 

• Mass m/e; 458 (M + 1) 

• NMR 5 (DMSO-de); 

1.50(2H, m), 1.82(2H, m), 2.39(1 H, brs), 3.18(2H, m), 4.48(2H, s), 4.55(2H, brs), 5.96(2H, s), 6.82- 
(1H, d, J = 8.0Hz), 6.92(1 H, d, J = 8.0Hz), 6.99(1 H, s), 7.41 (1H, brd, J = 8.8Hz), 7.62(1 H, brd, J = 8.8Hz), 
7.69(1 H, brs) 
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Example 252 

2"(4-Nitroxypiperidino)-4-(3,4-methylenedioxyben2yl)amino-6-chloroquina2oline 



w 



15 




• molecular formula; C2 1 H 2 o CIN 5 05 
20 • yield(%); 11 

• m.p.( • C); oily substance 

• Mass m/e; 458 (MH + ) 

• NMR 5 (CDCb); 

1.71~1.82(2H, m), 2.02~2.10(2H, m), 3.56~3.63(2H, m), 4.39~4.44(2H, m), 4.66(2H, d, J = 5.2Hz), 
25 5.1 8-5.22(1 H, m), 5.61 (1H, brt, J = 5.2Hz), 5.96(2H, s), 6.79(1 H, d, J=7.6Hz), 6.84(1 H, dd, J = 7.6Hz, 

1.2Hz), 6.87(1 H, d, J = 1.2Hz), 7.39(1 H, d, J = 8.8Hz), 7.43-7.47(2H, m) 

Example 253 

30 2,6'Dichloro-4-(3,4-methylenedioxybenzyl)aminoquinoline 



35 




a) 2,4,6-Trichloroquinoline 

45 The title compound was prepared from methyl 5-chloroanthranilate in a similar manner to that described 
in Journal of American Chemical Society, 68, 1285 (1946). 
• NMR 5 (CDCb); 

7.55(1 H, s), 7.74(1 H, dd, J = 9.0Hz, 2.2Hz), 7.98(1 H, d, J = 9.0Hz), 8.19(1 H, d, J = 2.2Hz) 

50 b) 2 ) 6-Dichloro-4'(3 > 4-methylenedioxybenzyl)aminoquinoline 

A reaction of a mixture comprising 500 mg of the compound prepared in the step (a), 350 mg of 3,4- 
methylenedioxybenzylamine, 1 ml of N,N-diisopropylethylamine and 4 ml of N-methyl-2-pyrrolidone was 
conducted on an oil bath of 130* C for 10 hours. Water was added to the reaction mixture and the obtained 
55 mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with water and a saturated 
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated. The 
residue was subjected to column chromatography with 5 to 20% ethyl acetate/hexane to give 430 mg of the 
title compound as a highly polar component. 
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• molecular formula; C17H12CI2N2O3 

• m.p.('C); 198-199 

• Mass m/e; 347 (M + 1) 

• NMR5(CDCI 3 ); 

4.39(2H, d, J = 4.9Hz), 5.21 (1H, t, J = 4.9Hz). 6.00(2H, s), 6.47(1 H, s), 6.82~6.87(3H, m), 7.58(1 H, 
dd, J = 9.0Hz, 2.2Hz), 7.65(1 H, d, J=2.2Hz), 7.84(1 H, d, J = 9.0Hz) 
Simultaneously, 190 mg of 4,6-dichloro-2-(3,4-methylenedioxybenzyl)aminoquinoline was obtained as a 
lowly polar component. 

• NMR5(CDCI 3 ); 

4.58(2H, d, J = 5.7Hz), 5.00(1 H, brt, J = 5.7Hz), 5.94(2H, s), 6.74(1 H, s), 6.77(1 H, d, J = 7.9Hz), 
6.84(1 H, dd, J = 7.9Hz, 1.6Hz), 6.88(1 H, d, J = 1.6Hz), 7.50(1 H, dd, J = 9.0Hz, 2.4Hz), 7.62(1 H, d, 
J = 9.0Hz), 7.96(1 H, d, J = 2.4Hz) 

Example 254 

2,6'Dichloro-4-(3-chloro-4-methoxybenzylamino)quinoline 




The titled compound was prepared in a similar manner to that of Example 253. 

• molecular formula; C1 7 Hi 3 CI3N2O 

• yield(%); 59 

• m.p.(*Q; 204- 205 

• NMR5(CDCI 3 ); 

3.91 (3H, s), 3.40(3H, s), 4.38(2H, d, J = 5.1 Hz), 4.97(1 H, t, J = 5.1 Hz), 5.93(1 H, s), 6.93(1 H, d, 
J = 8.4Hz), 7.24(1 H, dd, J = 8.4Hz, 2.2Hz), 7.40(1 H, d, J = 2.2Hz), 7.50(1 H, dd, J=8.8Hz, 2.2Hz), 7.59- 
(1 H, d, J = 2.2Hz), 7.71 (1 H, d, J = 8.8Hz) 
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Example 255 

2-(4-Carboxypiperidino)-4-(3 t 4'methylenedioxyben2yl)amino-6"Chloroquinoline 



70 



75 




a) 2>(4>Ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinoline 

20 

A reaction of a mixture comprising 130 mg of 2,6-dichloro-4-(3,4-methylenedioxybenzyl)aminoquinoline, 
500 ul of ethyl isonipecotate and 1 ml of N-methyl-2-pyrrolidone was conduct on an oil bath at 150° C for 3 
hours. The reaction mixture was cooled, followed by the addition of water. The resulting mixture was 
extracted with ethyl acetate and the ethyl acetate layer was washed with water and a saturated aqueous 
25 solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated. The residue was 
purified by silica gel column chromatography with 20 to 50% ethyl acetate/hexane to give 150 mg of the 
title compound. 

• NMR 5 (CDCI 3 ) ; 

1.26(3H, t, J = 7.1 Hz), 1.70-1. 81 (2H, m), 1.95~2.02(2H, m), 2.54(1 H, tt, J = 11.2Hz, 3.8Hz), 
30 2.97~3.06(2H, m), 4.1 4(2H, q, J = 7.1 Hz), 4.32~4.39(4H, m), 4.86(1 H, t, J = 5.5Hz), 5.98(3H, s), 6.81 (1 H, 

d, J = 7.7Hz), 6.84~6.89(2H, m), 7.39(1 H, dd, J = 9.0Hz, 2.4Hz), 7.47(1 H, d, J = 2.4Hz), 7.55(1 H t d, 
J = 9.0Hz) 

b) 2-(4-Carboxypiperidino)-4-(3 l 4-methylenedioxybenzyl)amino-6-chloroquinoline 

35 

A reaction of a mixture comprising 150 mg of the compound prepared in the step (a), 1 ml of a 1N 
aqueous solution of sodium hydroxide and 10 ml of ethanol was conducted on an oil bath at 60 *C for 2 
hours. The reaction mixture was concentrated, followed by the addition of water. The resulting mixture was 
neutralized by the addition of 1 ml of 1N hydrochloric acid to precipitate crystals. The crystals were 
40 recovered by filtration, washed with water, and dried to give 130 mg of the title compound. 

• molecular formula; C23H22CIN3O4 

• yield(%); 92 

• m.p.CC);235 ~237 

• Mass m/e; 440 (M + 1) 
45 • NMR h (DMSO-ds) ; 

1.37~1.50(2H, m), 1 .77-1 .86(2H, m), 2.89~3.00(2H, br, 3 peak), 4.20~4.28(2H, br, 2 peak), 4.42- 
(2H, d, J = 5.7Hz), 5.96(2H, s), 5.97(1 H, s), 6.85(1 H, d, J=7.9Hz), 6.92(1 H, dd, J = 7.9Hz, 1.5Hz), 6.98- 
(1H, d, J = 1.5Hz), 7.42(2H, brs), 7.58(1 H, brs), 8.15(1 H, brs) 



55 
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Example 256 

2"(4-Carboxypiperidino)-4-(3<hloro-4-m8thoxybenzyl)amino-6-chloroquinoline 



10 



15 




COOH 



The title compound was prepared in a similar manner to that of Example 255. 
20 • molecular formula; C23 H2 a CI2N3O3 

• m.p.CC);282- 283 

• Mass m/e; 460 (M + 1) 

• NMR 5 (DMSO-ds) ; 

1.36~1.48(2H, m), 1 .76-1 .84(2H, m), 2.43-2.53(1 H, m), 2.91 (2H, t, J = 11.2Hz), 4.26(2H, brd, 
25 J = 13.2Hz), 4.44(2H, d, J = 5.9Hz), 5.97(1 H, s), 7.10(1 H, d, J = 8.6Hz), 7.36(1 H, dd, J = 8.6Hz, 2.2Hz), 

7.38(2H, s), 7.50(2H, brs and d, J = 2.2Hz), 8.11(1H, s) 

Example 257 

30 2'Methoxy'4-(3'Chloro-4-methoxybenzyl)amino-6-chloroquinoline 



35 



40 




A mixture comprising 200 mg of 2,6-dichloro-4-(3-chloro-4-methoxybenzyl)aminoquinoline, 0.5 ml of 
45 methanol, 200 mg of potassium t-butoxide and 3 ml of 1,4-dioxane was heated under reflux for one hour 
and cooled, followed by the addition of water. The resulting mixture was extracted with ethyl acetate and 
the ethyl acetate layer was washed with a saturated aqueous solution of sodium chloride, dried over 
anhydrous magnesium sulfate, and concentrated. The residue was purified by silica gel column chromatog- 
raphy with 10 to 30% ethyl acetate/hexane and recrystallized from ethyl acetate/hexane to give 150 mg of 
50 the title compound. 

• molecular formula; Ci a Hi 6 CI2 N 2 O2 

• yield(%);76 

• m.p.(*C); 170-171 

• NMR 5 (CDCI3) ; 

55 3.93(3H, s), 4.42(2H, d, J = 5.2Hz), 5.22(1 H, t, J = 5.2Hz), 6.46(1 H, s), 6.96(1 H, d, J = 8.4Hz), 7.25- 

(1H, dd, J = 8.4Hz, 2.2Hz), 7.41 (1H, d, J = 2.2Hz), 7.59(1 H, dd, J = 9.0Hz, 2.2Hz), 7.66(1 H, d, J = 2.2Hz), 
7.85(1 H, d, J = 9.0Hz) 
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Example 258 



2-(3,4-Methylenedioxybenzylamino)-4-(4-carboxypiperidino)-6-chloroquinolin9 



COOH 



CI 




H 




0 



0 



130 mg of the title compound was prepared from 140 mg of the 4,6-dichloro-2-(3,4-methylenedioxyben- 
zyl)aminoquinoline prepared in the step (b) of Example 253 as a by-product in a similar manner to that of 
Example 255. 

• molecular formula; C23H22CIN3O4 

• yield(%); 99 

• m.p.('C); 270- 272 

• Mass m/e; 440 (M + 1) 

• NMR 6 (DMSO-d&) ; 

1.78~1.89(2H, m), 1 .96~2.04(2H, m), 2.70~2.79(2H, m), 3.26~3.36(2H, m), 4.49(2H, d, J = 5.7Hz), 
5.96(2H, s), 6.37(1 H, s), 6.85(2H, s), 6.94(1 H, s), 7.37(1 H, t, J = 5.7Hz), 7.41 (1H, dd, J = 8.8Hz, 2.4Hz), 
7.46(1 H, d, J = 8.8Hz), 7.60(1 H, d, J = 2.4Hz) 

Example 259 

2-Chloro-4-(3'Chloro-4-methoxybenzyl)amino-6-cyanoquinoline 



a) 4-Hydroxyquinolin-2-one-6-carboxylic acid 

The title compound was prepared from dimethyl 4-aminobenzene-1 ,4-dicarboxylate in a similar manner 
to that described in Journal of American Chemical Society, 68, 1285 (1946). 
• NMR 6 (DMSO-de) ; 

5.79(1 H, s), 7.31 (1H, d, J = 8.6Hz), 8.02(1 H, dd, J = 8.6Hz, 2.0Hz), 8.39(1 H, d, J = 2.0Hz), 1 1.51(1 H, 
s), 1 1.63(1 H, brs), 12.86(1 H, brs) 
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b) 2,4-Dichloroquinoline-6-carboxamide 

A mixture comprising 9 g of the compound prepared in the step (a) and 50 ml of phosphorus 
oxychloride was heated under reflux for one hour. The reaction mixture was concentrated and ethyl 
5 acetate/acetone was added to the obtained residue to form a homogeneous suspension. This suspension 
was gradually poured into concentrated aqueous ammonia cooled with ice under stirring. After 30 minutes, 
the crystals thus precipitated were recovered by filtration, washed with water and ethyl acetate, and dried to 
give 8.96 g of the title compound. 

• NMR 5 (DMSO-de) ; 

70 7.72(1 H, brs). 8.06(1 H, s), 8.1 0(1 H, d, J = 8.8Hz), 8.34(1 H, dd, J = 8.8Hz, 2.0Hz), 8.43(1 H, brs), 

8.73(1 H, d, J = 2.0Hz) 

c) 2,4-Dichloro-6-cyanoquinoline 

75 A mixture comprising 3 g of the compound prepared in the step (b), 300 mg of lithium chloride and 30 
ml of phosphorus oxychloride was heated under reflux for 2 hours. The reaction mixture was concentrated, 
followed by the addition of 1 20 ml of benzene. The resulting mixture was washed with a saturated aqueous 
solution of sodium hydrogencarbonate. The benzene layer was washed with a saturated aqueous solution of 
sodium chloride, dried over anhydrous magnesium sulfate, and filtered through a silica gel bed. The silica 

20 gel was further washed with benzene. The benzene solutions were combined and concentrated and the 
residue was recrystallized from ethyl acetate/hexane to give 2.15 g of the title compound. 

• NMR 5 (CDCI 3 ) ; 

7.65(1 H, s), 7.95(1 H, dd, J = 8.8Hz, 1.8Hz), 8.1 4(1 H, d, J = 8.8Hz), 8.60(1 H, d, J = 1.8Hz) 

25 d) 2-ChlorO"4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinoline 

A reaction of a mixture comprising 1 g of the compound prepared in the step (c), 1 g of 3-chloro-4- 
methoxybenzylamine hydrochloride, 2.4 ml of N,N-diisopropylethylamine and 10 ml of N-methyl-2-pyr- 
rolidone was conducted on an oil bath at 130 a C for one hour. The reaction mixture was cooled, followed by 
30 the addition of water and ethyl acetate. The crystals thus precipitated were recovered by filtration, washed 
with water and ethyl acetate, and dried to give 610 mg of the title compound. 

• molecular formula; C1 s H13CI2N3O 

• yield(%);38 

• m.p.CQ; 254- 255 
35 • NMR5(CDCI 3 ); 

3.94(3H, s), 4.45(2H, d, J = 4.9Hz), 5.41 (1H, d, J = 4.9Hz), 6.54(1 H, s), 6.98(1 H, d, J = 8.4Hz), 7.26- 
(1H, dd, J = 8.4Hz, 2.2Hz), 7.41 (1H, d, J = 2.2Hz), 7.80(1 H, dd, J = 8.8Hz, 1.6Hz), 7.97(1 H, d, J = 8.8Hz), 
8.08(1 H, d, J = 1.6Hz) 

40 



45 



50 



55 
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Example 260 

2>(4-Carboxypiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinoHn8 



10 



15 




a) 2-(4'Ethoxycarbonylpiperidino)-4-(3-chloro-4-methoxybenzy»amino)-6-cyanoquino[ine 

20 

A mixture comprising 750 mg of 2-chloro-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinoline, 1.6 ml 
of isonipecotic acid and 5 ml of N-methyl-2-pyrrolidone was heated on an oil bath at 130° C for 3 hours and 
cooled, followed by the addition of water. The resulting mixture was extracted with ethyl acetate and the 
ethyl acetate layer was washed with water and a saturated aqueous solution of sodium chloride, dried over 
25 anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column 
chromatography (20 to 40% ethyl acetate/hexane) and thereafter recrystallized from ethyl acetate/hexane to 
give 860 mg of the title compound. 

• NMR 5 (CDCI 3 ) ; 

1.26(3H, t, J = 7.1 Hz), 1.68~1.79(2H, m), 1 .95~2.03(2H, m), 2.58(1 H, tt, J = 11.0Hz, 4.0Hz), 
30 3.03-3.1 2(2H, m), 3.92(3H, s), 4.1 5(2H, q, J = 7.1 Hz), 4.36~4.43(4H, m), 5.08(1 H, t, J = 5.1 Hz), 5.94(1 H, 

s), 6.95(1 H, d, J = 8.4Hz), 7.26(1 H, dd, J = 8.4Hz, 2.2Hz), 7.42(1 H, d, J = 2.2Hz), 7.55-7.61 (2H, m), 
7.88(1 H, s) 

b) 2-(4-Carboxypiperidino)-4-(3-chloro-4-methoxybenzylamino)-6-cyanoquinoline 

35 

A mixture comprising 500 mg of the compound prepared in the step (a), 2 ml of a 1 N aqueous solution 
of sodium hydroxide, 20 ml of tetrahydrofuran and 25 ml of ethanol was reacted at 50 "C for 2 hours, 
followed by the addition of 2 ml of 1N hydrochloric acid. About 20 ml of the solvents was distilled away to 
precipitate crystals. The crystals were recovered by filtration, washed with water and ethyl acetate, and 
40 dried to give 460 mg of the title compound. 

• molecular formula; C24H2 3 CIN4O3 

• yield(%);98 

• m.p.(°C);274~ 276 (dec.) 

• NMR 5 (DMSO-de) ; 

45 1.35~1.47(2H, m), 1.78~1.87(2H, m), 2.47-2.56(1 H, m), 2.95~3.04(2H, m), 3.81 (3H, s), 4.30-4.39- 

(2H, m), 4.46(2H, d, J = 5.7Hz), 6.01 (1H, s), 7.11(1H, d, J = 8.6Hz), 7.37(1 H, dd, J = 8.6Hz, 2.2Hz), 7.40- 
(1H, d, J = 8.8Hz), 7.52(1 H, d, J=2.2Hz), 7.65(1 H, dd, J = 8.8Hz, 1.6Hz), 7.68(1 H, t, J = 5.7Hz), 8.55(1 H, 
d, J = 1.6Hz), 12.20(1 H, brs) 
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Example 261 

2-Chloro-8-(3,4-methoxydioxybenzyl)aminopyrido[2 t 3-d]pyrimidine 



w 




15 

66 mg of triethylamine and 89 mg of piperonylamine were added to a solution of 118 mg of 2,8- 
dichloropyrido[2,3-d]pyrimidine in 20 ml of tetrahydrofuran. The obtained mixture was stirred at room 
temperature for 16 hours, followed by the addition of water. The crystals thus precipitated were recovered 
by filtration, whereby 166 mg of the title compound was obtained. 
20 • molecular formula; C15H11CINAO2 

• yield(%);89 

• m.p.('C); 200- 202 

• Mass m/e; 315 (M + 1) 

• NMR5 (DMSO-de) ; 

25 4.64(1 H, d, J = 5.6Hz), 5.97(2H, s), 6.85(1 H, d, J = 8.0Hz), 6.87(1 H, d, J = 8.0Hz), 6.96(1 H, s), 7.55- 

(1H, dd, J = 8.0Hz, 4.4Hz), 8.73(1 H, dd, J = 8.0Hz, 1.6Hz), 8.96(1 H, dd, J = 4.4Hz, 1.6Hz), 9.46(1 H, t, 
J = 5.6Hz) 



30 



35 



40 



45 



50 



55 
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Example 262 

2-(4-Carboxypip8ridino)-8-(3 t 4-methylenedioxybenzyl)aminopyrido[2 ( 3-d]pyrimidin8 




a) 2-(4-ethoxycarbonylpiperidino)-8-(3 1 4-methylenedioxyben2ylamino)pyrido[2,3-d]pyrimidine 




41 mg of triethylamine add 190 mg of ethyl isonipecotate were added to a solution of 127 mg of 2- 
chloro-8-(3,4-methylenedioxybenzyl)aminopyrido[2,3-d]pyrimidine in 8 ml of tetrahydrofuran. The obtained 
mixture was refluxed for 2 hours, followed by the addition of water. The resulting mixture was extracted with 
chloroform twice. The organic layers were combined, dried over magnesium sulfate, and distilled to remove 
the solvent. The residue was purified by silica gel chromatography (with ethyl acetate) to give 175 mg of 
the title compound (in a yield of 100%). 

b) 2-(4-carboxypiperidino)-8'(3,4-methylened}oxybenzyl)aminopyrido[2 1 3-d]pyrimidine 




1.56 ml of 1N sodium hydroxide was added to a solution of 170 mg of 2-(4-ethoxycarbonylpiperidino)-8- 
(3,4-methylenedioxybenzyl)aminopyrido[2,3-d]pyrimidine in 10 ml of ethanol. The obtained mixture was 
stirred at room temperature for 6 hours and neutralized by the addition of 1 N hydrochloric acid and water. 
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The crystals thus precipitated were recovered by filtration, whereby 121 mg of the title compound was 
obtained. 

• molecular formula; C2 1 H2 1 N5 

• yield(%); 76 

• m.p.CC);255~256 

• Mass m/e; 408 (M + 1) 

• NMR5 (DMSO-de) ; 

1.39(2H, m), 1.80(2H, m), 2.51 (1H, m), 3.01 (2H, bit, J = 11.2Hz), 4.56(2H, d, J = 5.6Hz), 4.61 (2H, 
brd, J = 12.8Hz), 5.94(2H, s), 6.82(1 H, d, J = 8.0Hz), 6.84(1 H, d, J = 8.0Hz), 6.93(1 H, s), 7.03(1 H, dd, 
J = 8.0Hz, 4.4Hz), 8.38(1 H, dd, J = 8.0Hz, 1.6Hz), 8.61 (1H, dd, J = 4.4Hz, 1.6Hz), 8.70(1 H, t, J = 5.6Hz), 
12.16(1H, brs) 



Example 263 

75 5-Chloro-2-methanesulfonyl-1-(3,4-methylenedioxybenzyl)benzimidazole 



20 



25 




30 8.89 g of 6-chloro-2-mercaptobenzimidazole was dissolved in 150 ml of dimethylformamide, followed by 
the addition of 6.65 g of potassium carbonate and 6.15 g of methyl iodide under cooling with ice. The 
obtained mixture was stirred at that temperature for 50 minutes, followed by the addition of water. The 
resulting mixture was extracted with ethyl acetate. The ethyl acetate layer was dried and concentrated in a 
vacuum to give crude 6-chloro-2-methylthiobenzimidazole. 

35 This crude product was dissolved in 100 ml of methylene chloride, followed by the addition of 17.3 g of 
80% m-CPBA under cooling with ice. The obtained mixture was stirred at room temperature overnight, 
followed by the addition of 7 g of sodium thiosulfate. The resulting mixture was stirred at room temperature 
for 30 minutes, followed by the addition of water. The organic layer was recovered, dried and subjected to 
silica gel column chromatography to give 10 g of 6-chloro-2-methanesulfonylbenzimidazole. 

40 2.3 g of the 6-chloro-2-methanesulfonylbenzimidazole was dissolved in 30 ml of dimethylformamide, 
followed by the addition of 480 mg of 60% sodium hydride and 2.04 g of piperonyl chloride under cooling 
with ice. The obtained mixture was maintained at 80 "C by heating for 4 hours, allowed to stand overnight 
and filtered to remove insolubles. The filtrate was concentrated in a vacuum and subjected to silica gel 
column chromatography to give the title compound. 

45 • molecular formula; C1 e Hi 3 CIN2O4S 

• yield(%);25 

• m.p.CQ; 129-131 

• Mass m/e; 365 (MH + ) 

• NMR5(CDCI 3 ); 

50 3.48(3H, s), 5.64(2H, s), 5.91 (2H, s), 6.73"*6.76(3H, m), 7.27(1 H, d, J = 8.8Hz), 7.31(1 H, dd, 

J=8.8Hz, 2.0Hz), 7.80(1 H, d, J = 2.0Hz) 



55 
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Example 264 

6-Chloro-2'fr>ethanesulfonyl-1-(3,4'methyleneclixoyben2yi)benzimidazole 



w 




The title compound was obtained by further elution after the elution of the 5-chloro-2-methanesulfonyl- 
1-(3,4-methylene-dixoy benzyl) benzimidazole in Example 263. 
20 • molecular formula; Ci 6 Hi 3 CINzOaS 

• yield(%); 22 

• m.p.('C); 140- 142 

• Mass m/e; 365 (MH + ) 

• NMR 5 (CDCI 3 ) ; 

25 3.48(3H, s), 5.62(2H, s), 5.93(2H, s), 6.73~6.77(3H, m), 7.32(1 H, d, J = 8.4Hz), 7.33(1 H, d, 

J = 1.2Hz), 7.74(1 H, dd, J = 8.4Hz, 1.2Hz) 

Example 265 

30 5-Chloro-2-methoxy-l-(3,4-methylenedioxybenzyl)benzimidazole 



35 



40 




45 448 mg of a mixture comprising 5-chloro-2-sulfonylmethyl-1-(3,4-methylenedioxybenzyl)benzimidazole 
and 6-chloro-2-sulfonylmethyl-1-(3,4-methylenedioxybenzyl)benzimidazolewas dissolved in 20 ml of metha- 
nol, followed by the addition of 10 ml of 28% sodium methoxide. The obtained mixture was heated under 
reflux for 1.5 hours, cooled with ice, neutralized with 10% aqueous hydrochlic acid, and extracted with ethyl 
acetate. The ethyl acetate layer was dried and concentrated in a vacuum. The residue was subjected to 

50 silica gel column chromatography to give the title compound. 

• molecular formula; C16H13CIN2O3 

• yield(%);31 

• m.p.('C); 117- 118 

• Mass m/e; 317 (MH + ) 
55 • NMR5(CDCI 3 ); 

4.21 (3H, s), 5.01 (2H, s), 5.92(2H, s), 6.65(1 H, d, J = 1.6Hz), 6.68(1 H, dd, J = 8.0Hz, 1.6Hz), 6.73- 
(1H, d, J = 8.0Hz), 6.96(1 H, d, J = 8.4Hz), 7.05(1 H, dd, J = 8.4Hz, 2.0Hz), 7.51 (1H, d, J = 2.0Hz) 
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Example 266 



6-Chloro-2-methoxy-1-(3,4-methylenedioxybenzyl)benzimidazole 




o 



o 



> 



The title compound was obtained by further elution after the elution of the 5-chloro-2-methoxy-1-(3,4- 
methylenedioxybenzyl)benzimldazole In Example 265. 

• molecular formula; Ci 6 Ht 3 CIN2O3 

• yield(%);26 

• m.p.CC); 133-134 

• Mass m/e; 317 (MH + ) 

• NMR S (CDCI3) ; 

4.21 (3H, s), 4.99(2H, s), 5.92(2H, s), 6.65(1 H, d, J = 1.6Hz), 6.68(1 H, dd, J = 8.0Hz, 1.6Hz), 6.74- 
(1H, d, J = 8.0Hz), 7.05(1 H, d, J = 1.6Hz), 7.10(1 H, dd, J = 8.8Hz, 1.6Hz), 7.43(1 H, d, J = 8.8Hz) 

Example 267 to 280 

The following compounds were prepared In a similar manner to those of Examples 263 to 266. 
Example 267 

1-(3,4-Methylenedioxybenzyl)benzimidazole 



• molecular formula; C1 5 Hi 2 N 2 O2 

• yield(%); 34 

• m.p.CC); 107-108 

• Mass m/e; 253 (MH + ) 

• NMR5(CDCI 3 ); 

5.23(2H, s), 5.92(2H, s), 6.63(1 H, d, J = 1.6Hz), 6.70(1 H, dd, J = 8.0Hz, 1.6Hz), 6.76(1 H, d, 
J = 8.0Hz), 7.23~7.32(3H, m), 7.80-7.83(1 H, m), 7.92(1 H, s) 
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Example 268 

1 -(2-Propoxybenzyl)benzimidazole 




• molecular formula; Ci 7 Hi 8 N 2 0 

• yield(%); 89 

• m.p.(°C); 85 - 86 

• Mass m/e; 267 (MH + ) 

• NMR 5 (CDCb) ; 

1.02(3H, t, J = 7.4Hz), 1 .78-1 .86(2H, m), 3.95(2H, t, J = 6.6Hz), 5.35(2H, s), 6.86~6.90(2H, m), 
7.06-7.09(1 H, m), 7.23~7.28(3H, m), 7.40-7.43(1 H, m), 7.79-7.82(1 H, m), 7.99(1 H, s) 

Example 269 

2-(3 t 4-Methylenedioxybenzyl)benzimidazole 




• molecular formula; C1 5 Hi 2 N2 O2 

• yield(%);62 

• m.p.CC); 143-146 

• Mass m/e; 253 (MH + ) 

• NMR 5 (DMSO-de) ; 

4.43(2H, s), 5.99(2H, s), 6.89~6.94(2H, m), 7.09(1 H, s), 7.48-7.52(2H, m), 7.72-7.76(2H, m) 
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Example 270 

1-(3,4-Methylenedioxybenzyl)-6-methoxybenzimidazole 




• molecular formula; Ci 6 Hi * N2 O3 

• yleld(%);70 

• m.p.('C); 134-135 

• Mass m/e; 283 (M + 1) + 

• NMR 5 (CDCb) ; 

3.82(3H, s). 5.21 (2H, s), 5.95(2H, s), 6.64(1 H, d, J = 1.8Hz), 6.71 (1H, dd, J = 7.6Hz, 1.8Hz), 6.75- 
(1H, d, J = 2.4Hz), 6.78(1 H, d, J = 7.6Hz), 6.93(1 H, dd, J = 8.8Hz, 2.4Hz), 7.70(1 H, d, J=8.8Hz), 7.90- 
(1H, s) 

Example 271 

1-(2-Chloro-4,5-methyl9nedioxybenzyl)-6-methoxybenzimidazole 




• molecular formula; Ci 6 Hi 3CIN2O3 

• yield(%);81 

• m.p.('C); 108- 109 

• Mass m/e; 317 (M + 1) + 

• NMR 5 (CDCb); 

3.84(3H, s), 5.322(2H, s), 5.97(2H, s), 6.40(1 H, s), 6.80(1 H, s), 6.91 (1H, s) ( 6.95(1 H, d, J = 8.8Hz), 
7.72(1 H, d, J = 8.8Hz), 7.96(1 H, s) 
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Example 272 



1-[2-(3,4-Methylenedioxyphenyl)ethyi]-6-nnethoxybenzimidazole 




• molecular formula; Ci 7 Hi 6 N 2 O3 

• yield(%);69 

• m.p.(*C); oily substance 

• Mass m/e; 297 (M + 1) + 

• NMR5(CDCI 3 ); 

3.04(2H, t, J = 6.8Hz), 3.87(3H, s), 4.31 (2H, t, J = 6.8Hz), 5.93(2H, s), 6.43(1 H, dd, J = 8.0Hz, 
2.0Hz), 6.52(1 H, d, J = 2.0Hz), 6.68(1 H, d, J = 8.0Hz), 6.77(1 H, d, J = 2.4Hz), 6.92(1 H, dd, J = 8.8Hz, 
2.4Hz), 7.57(1 H, S), 7.67(1 H, d, J = 8.8Hz) 

Example 273 

6-Chloro-1'(3,4-methylenedioxybenzyl)benzimidazole 



• molecular formula; C1 5 Hi 1 N2 O2 

• m.p.(°C); 122- 123 

• Mass m/e; 287 (MH + ) 

• NMR 5 (CDCI3) ; 

5.18(2H, s), 5.94(2H, s), 6.61 (1H, d, J = 1.2Hz), 6.68(1 H, dd, J = 8.0Hz, 1.2Hz), 6.77(1 H, d, 
J = 8.0Hz), 7.22~7.40(2H, m), 7.71 (1H, d, J = 8.8Hz), 7.90(1 H, s) 
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Example 274 



5-Chloro-1-(3,4-methylenedioxybenzy))benzimidazole 





N 



CI 



• molecular formula; Ci 5 Hu CIN2O2 

• yieid(%); 83 

• m.p.OC); 113 ~ 114 

• Mass m/e; 287 (MH + ) 

• NMR5(CDCI 3 ); 

5.20(2H, s), 5.93(2H, s), 6.60(1 H, d. J = 1.6Hz), 6.67(1 H, dd, J = 7.6Hz, 1.6Hz), 7.76(1 H, d, 
J = 7.6Hz), 7.18~7.20(2H, m), 7.78(1 H, s), 7.93(1 H, s) 

Example 275 

6-Chloro-[3-(3,4-methylenedioxyphenyl)propyl]benzimidazole 



• molecular formula; C17H15CIN2O2 

• yield(%);40 

• m.p.('C); 107-109 

• Mass m/e; 315 (MH + ) 

• NMR5(CDCI 3 ); 

2.1 3-2.21 (2H, m), 2.54(2H, t, J = 7.4Hz), 4.11(2H, t, J = 7.2Hz), 5.94(2H, s), 6.59(1 H, dd, J = 8.0Hz, 
1.6Hz), 6.64(1 H, d, J = 1.6Hz), 6.75(1 H, d, J = 8.0Hz), 7.24(1 H, dd, J = 8.4Hz, 2.0Hz), 7.31 (1H, d, 
J = 2.0Hz), 7.71 (1H, d, J = 8.4Hz), 7.84(1 H, s) 
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Example 276 



6-Chloro-2-formyl-1-(3,4-methylenedioxybenzyl)benzimida2ole 





CHO 



• molecular formula; Ci 6 Hn CIN 2 O3 

• yield(%);55 

• m.p.CC); 120-122 

• Mass m/e; 315 (MH + ) 

• NMR 5 (CDCI3) ; 

5.71 (2H, s), 5.93(2H, s), 6.64(1 H, d, J = 1.6Hz), 6.70(1 H, dd, J = 7.6Hz, 1.6Hz), 6.75(1 H, d, 
J = 7.6Hz), 7.36(1 H, dd, J = 8.8Hz, 2.0Hz), 7.46(1 H, d, J = 2.0Hz), 7.86(1 H, d, J = 8.8Hz), 10.11(1H, s) 

Example 277 

2-Amino-6-chloro-1-(3,4-methylenedioxybenzyl)benzimidazole 



• molecular formula; C15H12CIN3O2 

• yield(%); 10 

• m.p.CC); 223 -224 

• Mass m/e; 302 (MH + ) 

• NMR 5 (DMSO-ds); 

5.13(2H, s), 5.95(2H,s), 6.68-6.71 (3H, m), 6.77(1 H, d, J = 1.6Hz), 6.84(1 H, d, J = 7.6Hz), 6.90(1 H, 
dd, J = 8.4Hz, 2.4Hz), 7.07(1 H, d, J = 8.4Hz), 7.18(1 H, d, J = 2.4Hz) 
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Example 278 



6-Chloro-2-(imidazol-1-yl)-1-(3,4-methylenedioxybenzyl)benzimidazole 



ci 




• molecular formula; Ci 8 Ht 3 CIN4O2 

• yie!d(%);41 

• m.p.CC); 127-129 

• Mass m/e; 353 (MH + ) 

• NMR5(CDCI 3 ); 

5.20(2H, s), 5.97(2H, s), 6.48~6.50(2H, m), 6.76(1 H, d, J = 7.2Hz), 7.23~7.35(4H, m), 7.72(1 H, d, 
J = 8.4Hz), 7.89(1 H, s) 

Example 279 

2-(4-Carboxypiperidino)-5-chloro-1-(3,4-methylenedioxybenzyl)benzimidazole 



• molecular formula; C21H20CIN3O4 

• yield(%);84 

• m.p.CC); 201 - 202 

• Mass m/e; 414 (MH + ) 

• NMR5 (DMSO-de) ; 

1.64~1.77(2H, m), 1 .84-1 .90(2H, m), 2.40-2.46(1 H, m), 2.92~3.00(2H, m), 3.43~3.47(2H, m), 5.15- 
(2H, s), 5.96(2H, s), 6.60(1 H, dd, J = 8.0Hz, 1.6Hz), 6.72(1 H, d, J = 1.6Hz), 6.82(1 H, d, J = 8.0Hz), 7.03- 
(1H, dd, J = 8.4Hz, 2.0Hz), 7.1 8(1 H, d, J = 8.4Hz), 7.42(1 H, d, J = 2.0Hz) 
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Example 280 



2-(4"Carboxypiperidino)-6"Chloro-1-(3,4-methylenedioxybenzyl)benzimidazole 




> 



COOH 



• molecular formula; C21H20CIN3O4 

• m.p.(*C); amorphous 

• Mass m/e; 414 (MH + ) 

• NMR 5 (DMSO-de) ; 

1.70~1.79(2H, m), 1.80~1.89(2H, m), 2.31-2.42(1 H, m) t 2.90~2.97(2H, m), 3.39~3.45(2H, m), 5.15- 
(2H, s), 5.96(2H, s), 6.61 (1H, d, J = 8.0Hz), 6.73(1 H, s), 6.83(1 H, d, J = 8.0Hz), 7.06(1 H, dd, J = 8.4Hz, 
2.0Hz), 7.30(1 H, d, J = 2.0Hz), 7.38(1 H, d, J = 8.4Hz) 

Examples 281 to 291 

The following compounds were prepared in a similar manner to those of Examples 88 to 94. 
Example 281 

2-(4-Carboxypiperidino)-4-(3 t 5-dichloro-4-methoxybenzylamino)-6-cyanoquinazo{ine 



• molecular formula; C2 3 H 2 1 CI2 N5 O3 

• yield(%);98 

• m.p.(*C); 255- 256 (dec.) 

• Mass m/e; 486 (M + 1) + 

• NMR 5 (DMSO-de); 

1.36(2H, brm), 1.80(2H, brm), 2.52(1 H, m), 3.03(2H, m), 3.78(3H, s), 4.59(2H, d, J = 6.0Hz), 4.59- 
(2H, brm), 7.29(1 H, d, J = 8.8Hz), 7.50(2H, s), 7.75(1 H, dd, J = 8.8Hz, 1.6Hz), 8.53(1 H, d, J = 1.6Hz), 
8.85(1 H, brt, J = 6.0Hz), 12.1 8(1 H, brs) 
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Example 282 

2,6-Dichloro-4-(4-ethoxycarbonylpipefidino)quinazoline 



COOEt 




• molecular formula; CigHi 7 CI2N3O2 

• yield(%); 100 

• m.p.CC); 101-103 

• Mass m/e; 354 (M + 1) 

• NMR 6 (CDCI3) ; 

1.30(3H, t, J = 7.2Hz), 1.99(2H, m), 2.14(2H, m), 2.69(1 H, m), 3.35(2H, dt, J = 11.2Hz, 2.4Hz), 4.20- 
(2H, q, J = 7.2Hz), 4.31 (2H, dt, J = 13.6Hz, 3.6Hz), 7.67(1 H, dd, J = 8.8Hz, 2.2Hz), 7.76(1 H, d, 
J = 8.8Hz), 7.79(1 H, d, J=2.2Hz) 

Example 283 

2-[N-[2-(2-Pyridyl)ethyl]methylaminoH dihydroch- 
loride 




•2HCi 



I 

Ue 



• molecular formula; C24H22CIN5O2 -2HCI 

• yield(%);94 

• m.p.CC); 234- 236 (dec.) 

• Mass m/e; 448 (M + 1 ) + 

• NMR 5 (DMSO-ds) ; 

3.2~3.3(5H, br), 4.12(2H, br), 4.61 (2H, br), 5.97(2H, s), 6.82(1 H, brd), 6.88(1 H, brd), 7.00(1 H, s), 
7.74(2H, br), 7.86(1 H, dd, J = 9.2Hz, 2.0Hz), 8.01 (1H, br), 8.26(1 H, br), 8.57(1 H, d, J = 2.0Hz), 8.74(1 H, 
br), 10.16(1 H, brs), 12.1 2(1 H, brs) 
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Example 284 



2'(4-Carboxypiperidino)-4-(3,4-dihydroxybenzyl)aminO'6-chloroquina20lin8 




OH 



CI 



OH 



a 



COOH 



• molecular formula; C21 H21CIN4O4 

• yield(%); 95 

• m.p.(*C); 216 - 218 (dec.) 

• Mass m/e; 429 (MH + ) 

• NMR5 (DMSO-de); 

1.38~1.47(2H, m), 1 .80-1 .84(2H, m), 2.44-2.49(1 H, m) t 2.93-3.00(2H, m), 4.48(2H, d, J = 5.6Hz), 
4.57-4.61 (2H, m), 6.60-6.65(2H, m), 6.74(1 H, d, J = 1.6Hz), 7.24(1 H, d, J = 8.8Hz), 7.46(1 H, dd, 
J = 8.8Hz, 2.0Hz), 8.1 5(1 H, d, J = 2.0Hz), 8.48(1 H, brs), 8.675(1 H, s), 8.75(1 H, s), 12.1 4(1 H, brs) 

Example 285 

2,6-Dichloro-4-(5-hydroxypentyl)aminoquinazoline 



• molecular formula; C1 3 Hi 5 Cl 2 N 3 0 

• yield(%);82 

• m.p.CC); 134- 135 

• Mass m/e; 300 (M + 1) + 

• NMR 5 (CDCb) ; 

1.53(2H, m), 1.65(2H, m), 1.76(2H, m), 3.63(2H, m), 3.66(2H, m), 7.61 (1H, dd, J=8.8Hz, 2.4Hz), 
7.67(1 H, d, J = 8.8Hz), 7.85(1 H, brs), 8.20(1 H, d, J = 2.4Hz) 
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Example 286 

2'(4'CarboxypiperidinoH-(5-nitroxypentyl)amino-6-chloroquinazolin8 




• molecular formula; Cigh^CINsOs 

• yield(%);80 

• m.p.CC); 176- 179 (dec.) 

• Mass m/e; 438 (MH + ) 

• NMR6 (DMSO-ds) ; 

1.34-2.00(1 OH, m), 2.57-2.64(1 H, m), 3.18~3.59(4H, m), 4.44~4.58(4H, m), 7.72~7.86(2H, m), 
8.39-8.41 (1H, m), 12.31 (2H, brs) 

Example 287 

2-(Carboxymethyl)methylamino-4-(3-pyridylmethyl)amino-6-chloroquinazoline 




• molecular formula; Ci 7 Hi 6 CIN5O2 

• yield(%);97 

• m.p.('C); 222- 223 

• Mass m/e; 358 (M + 1) 

• NMR5 (DMSO-ds) ; 

3.10(3H, s), 4.22(2H, brs), 4.63(2H, brs), 7.31 (2H, m), 7.48(1 H, m), 7.72(1 H, m), 8.1 4(1 H, d, 
J = 2.4Hz), 8.43(1 H, d, J = 4.8Hz), 8.59(1 H, m), 8.66(1 H, brs) 
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Example 288 

2-[N-(3-Carboxypropyl)-N-methylaminoH 




• molecular formula; Ci 9 H20CIN5 O2 

• yie!d(%); 41 

• m.p.(*C); 110 - 112 

• Mass m/e; 386 (M + 1) 

• NMR5 (DMSO-cU) ; 

1.67(2H, brs), 2.09(2H, m), 3.02(3H, s), 3.53(2H, t, J = 6.8Hz), 4.67(2H, d, J = 5.6Hz), 7.24(2H, d, 
J = 8.8Hz), 7.31 (1H, dd, J = 8.0Hz, 4.8Hz), 7.47(1 H, dd, J = 8.8Hz, 2.0Hz), 7.73(1 H, d, J = 8.0Hz), 8.13- 
(1H, d, J = 2.0Hz), 8.41 (1H, d, J = 4.8Hz), 8.58(1 H, s), 8.62(1 H, brs), 1 2.04(1 H, brs) 

Example 289 

2-(4-Carboxypiperidino)-4-(2-pyridylmethyl)amino-6-chloroquinazoline 




• molecular formula; C20H20CIN5O2 

• yield(%);92 

• m.p.('C); 235- 237 

• Mass m/e; 398 (M + 1) 

• NMFU (DMSO-de) ; 

1.25~1.45(2H, m), 1 .71~1.83(2H, m), 2.45-2.54(1 H, m), 2.93~3.10(2H, m), 4.37~4.48(2H, m), 4.77- 
(2H, d, J = 5.5Hz), 7.25(1 H, dd, J = 7.7Hz, 5.0Hz), 7.37(1 H, d, J = 7.7Hz), 7.48(1 H, brs), 7.63(1 H, brs), 
7.73(1 H, td, J = 7.7Hz, 1.6Hz), 8.34(1 H, brs), 8.51 (1H, brd, J = 5.0Hz), 1 2.23(1 H, brs) 
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Example 290 



2-(4-Carboxypiperidino)-4-(3'pyridylmethyl)amino-6"Chloroquinazolin8 



ci 




a 



COOH 



• molecular formula; C20H20CIN5O2 

• yield(%);93 

• m.p.( # C); >250 

• Mass m/e; 398 (M + 1) 

• NMR5 (DMSO-ds); 

1.45~1.60(2H, m), 1.84~1.97(2H, m), 2.58-2.68(1 H, m), 3.25-3.45(2H, m), 4.45~4.54(2H, m), 4.80- 
(2H, d, J = 5.7Hz), 7.41 (1H, dd. J = 7.9Hz, 4.8Hz), 7.82(1 H, dd, J = 9.0Hz, 2.0Hz), 7.86~7.96(2H, m), 
8.50(1 H, d, J = 4.8Hz), 8.55(1 H, d, J = 1 .6Hz), 8.69(1 H, s) 

Example 291 

2-(4-Carboxypiperidino)-4-(4-pyridylmethyl)amino-6-chloroquinazoline 



• molecular formula; C20H20CIN5O2 

• yieid(%);89 

• m.p.('C); 167-168 

• Mass m/e; 398 (M + 1) 

• NMR5 (DMSO-ds) ; 

1.24~1.36(2H, m), 1 .68-1 .77(2 H, m), 2.40-2.49(1 H, m), 2.86-2.96(2H, m), 4.42-4.50(2H, m), 4.66- 
(2H, d, J = 5.7Hz), 7.28(1 H, d, J = 9.0Hz), 7.34(2H, d, J = 6.0Hz), 7.51 (1H, dd, J = 9.0Hz, 2.4Hz), 8.18- 
(1H, d, J = 2.4Hz), 8.47(2H, d, J = 6.0Hz), 8.74(1 H, t, J = 5.7Hz) 
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Example 292 

2-(6-Nitroxyhexyloxy)-4-(3 t 4-methylenedioxyben2yl)amino-6-chloroquinazolin9 



5 



10 




15 

860 mg of 2-(6-hydroxyhexyloxy)-4-(3 > 4-methylenedioxybenzyl)arnino-6-chloroquina20line was dissolved 
In 15 ml of pyridine, followed by the addition of 570 mg of methyl chloride under cooling with ice. The 
obtained mixture was stirred for 10 hours, followed by the addition of water. The resulting mixture was 
extracted with ethyl acetate. The ethyl acetate layer was dried and concentrated to give 1 .2 g of crude 2-(6- 

20 tosyloxyhexyloxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. 

3 g of sodium iodide and 30 ml of dimethylformamide were added to the crude product. The obtained 
mixture was maintained at 60 °C by heating for one hour, followed by the addition of water. The resulting 
mixture was extracted with ethyl acetate. The organic layer was washed with an aqueous solution of sodium 
chloride, dried and concentrated. The residue was purified by silica gel column chromatography to give 450 

25 mg of 2-(6-iodohexyloxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. 

410 mg of the 2-(6-iodohexyloxy)-4-(3,4-methylenedioxybenzyl)amino-6*chloroquinazoline was suspend- 
ed in 15 ml of acetonitrile, followed by the addition of 900 mg of silver nitrate. The obtained mixture was 
maintained at 60 *C by heating for one hour, followed by the addition of water and ethyl acetate. The 
resulting mixture was filtered through Celite to remove insolubles. The organic layer was recovered, dried 

30 and subjected to silica gel column chromatography to give 340 mg of the title compound. 

• molecular formula; C22H23CIN4O6 (474.5) 

• yield(%);95 

• m.p.(-C); 121-122 

• Mass; 475 (MH + ) 
35 • NMR 5 (CDCI3); 

1.42 ~ 1.59 (4H, m), 1.70 - 1.89 (4H, m), 4.43 (4H, q, J = 6.8Hz), 4.73 (2H, d, J = 4.4Hz), 5.95 (2H, 
s), 6.28 (1H, br), 6.77 (1H, d, J = 8.0Hz), 6.83 (1H, d, J = 8.0Hz), 6.85 (1H, s), 7.54 (1H, d, J = 8.8Hz), 
7.58 (1H, d, J = 8.8Hz), 7.66 (1H, s) 

40 Example 293 

Sodium 2-(3'Sulfoxypropoxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



45 



50 




55 1 g of 2-(3-hydroxypropoxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline and 540 mg of 
sulfur trioxide/trimethylamine complex were suspended in 1 0 ml of pyridine. The obtained suspension was 
stirred at room temperature overnight, followed by the addition of ethyl acetate. The crystals thus 
precipitated were recovered by filtration, suspended in methanol and dissolved therein by the addition of 1N 
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sodium hydroxide. Ether was added to the obtained solution to precipitate crystals. The crystals were 
recovered by filtration, whereby 400 mg (32%) of the title compound was obtained. 

• molecular formula; Ci g Hi 7 CIN 3 NaO? S (489.5) 

• yield(%); 32 

• m.p.(-C); 190-192 (dec.) 

• Mass; 490 (MH + ) 

• NMR5 (DMSO-de); 

1.90 - 1.95 (2H, m), 3.82 (2H, t, J = 6.4Hz), 4.28 (2H, t, J = 6.8Hz), 4.61 (2H, d, J = 5.6Hz) f 5.95 
(2H, s), 6.84 (2H, s), 6.98 (1H, s), 7.50 (1H, d, J = 8.8Hz), 7.64 (1H, dd, J = 8.8Hz, 2.4Hz), 8.84 (1H, d, 
J = 2.4Hz), 8.79 (1H, tJ = 1.6Hz) 



2-(4-Ethoxycarboxypiperidino)carbonyl-4-(3,4-methylenedioxybenzyl)aminO'6-chloroquinazoline hydrochlo- 
ride 



A solution of 0.50 ml (3.3 mmol) of diethyl cyanophosphate in 3 ml of dimethylformamide and 0.50 ml 
(3.6 mmol) of triethylamine were dropped, in this order, into a solution of 0.78 g (2.2 mmol) of 2-carboxy-4- 
(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline and 0.50 g (3.2 mmol) of ethyl isonipecotate in 7 ul of 
dimethylformamide under cooling with ice and stirring. The obtained mixture was stirred under cooling with 
ice for 30 minutes and thereafter at room temperature for 3 hours, followed by the addition of water. The 
resulting mixture was extracted with ethyl acetate and the organic layer was dried over anhydrous 
magnesium sulfate and filtered. The filtrate was distilled in a vacuum to remove the solvent. The residue 
was recrystallized from hydrochloric acid/ethanol/ether to give 0.96 g of the title compound. 

• molecular formula; C25H 2 5CIN4 05«HCI 

• yield(%);82 

• m.p.('C);205~ 206 (dec.) 

• Mass m/e; 497 (M + 1) + 

• NMR B (DMSO-de) ; 

1.18(3H, t, J = 7.2Hz), 1.51(2H, m), 1.70(1H, m), 1.95(1 H, m), 2.66(1 H, m), 3.02(1 H, m), 3.11(1H, 
m), 3.62(1 H, m), 4.08(2H, q, J = 7.2Hz), 4.31 (1H, m), 4.71 (1H, dd, J = 14.9Hz, 6.0Hz), 4.78(1 H, dd, 
J = 14.9Hz, 6.0Hz), 5.97(2H, s), 6.84(1 H, d. J = 8.0Hz), 6.87(1 H, dd, J = 8.0Hz, 1.2Hz), 6.97(1 H, d, 
J = 1.2Hz), 7.82(1 H, d, J = 9.2Hz), 7.97(1 H, dd, J = 9.2Hz, 2.0Hz), 8.67(1 H, d, J = 2.0Hz), 10.1 3(1 H, brs) 



Example 294 




HCl 



II 
0 
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Example 295 

2'[N'(2'$ulf08thyl)carbamoylH-(3,4-methylenedioxybenzyl)amino-6-chloroquina2oline hydrochloride 



0.60 ml (3.8 mmol) of diethyl cyanophosphate and 0.90 ml (6.4 mmol) of triethylamine were dropped, in 
this order, into a solution of 0.50 g (1.4 mmol) of 2-carboxy-4-(3,4-methylenedioxybenzyl)amino-6- 
chloroquinazoline and 0.28 g (1.9 mmol) of sodium 2-aminoethanesulfonate in 15 ml of dimethylformamide 
under cooling with ice and stirring. The obtained mixture was stirred at room temperature for several days, 
followed by the addition of 10 ml of 1N hydrochloric acid and water. The crystals thus precipitated were 
recovered by filtration, washed with water and air-dried to give 0.61 g of the title compound. 

• molecular formula; Ci 9 Hi 7 CIN4 0 6 S- HCl 

• yield(%); 93 

• NMR 5 (DMSO-ds) ; 

2.76(2H, t, J = 6.4Hz), 3.67(2H, q, J = 6.4Hz), 5.01 (2H, d, J = 5.6Hz), 5.99(2H, s), 6.88(1 H, d, 
J = 7.6Hz), 7.05(1 H, dd, J = 7.6Hz, 1.6Hz), 7.11(1H, d, J = 1.6Hz), 8.09(1 H, dd, J = 8.8Hz, 2.0Hz), 8.13- 
(1H, d, J = 8.8Hz), 8.68(1 H, d, J = 2.0Hz), 9.97(1 H, t, J = 5.6Hz), 1 0.55(1 H, brs) 

Example 296 

2-(4-cis-Carboxycyclohexyl)-4-(3 t 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



1.5 g of 4-ethoxycarbonylcyclohexanecarbonyl chloride was added to a mixture comprising 1.23 g of 2- 
amino-5-chlorobenzamide hydrochloride, 3 ml of N,N-diisopropylethylamine and 100 ml of tetrahydrofuran 
at room temperature. The obtained mixture was reacted at room temperature overnight, followed by the 
addition of water. The resulting mixture was extracted with ethyl acetate. The organic layer was washed with 
water and a saturated aqueous solution of sodium chloride, dried over magnesium sulfate, and con- 
centrated. The residue was subjected to silica gel chromatography with 30 to 35% ethyl acetate/hexane to 
give 1 .5 g of the title compound (as a cis/trans mixture). 




• HCl 



II 
0 




a) 2-(4-Ethoxycarbonylcyclohexylcarbonyl)amino-5-chlorobenzamide 
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b) 2-(4-Ethoxycarbonylcyclohexyl)-6-chloroquina20lin'4-one 

1.3 g of the compound prepared in the step (a) was suspended in 20 ml of ethanol. 320 mg of 
potassium t-butoxide was added to the obtained suspension in three portions at room temperature. The 
5 resulting mixture was reacted at room temperature overnight. The reaction mixture was partially con- 
centrated, followed by the addition of water and 3.5 ml of 1N hydrochloric acid in this order. The crystals 
thus precipitated were recovered by filtration, washed with water, and vacuum-dried over phosphorus 
pentaoxide to give 1.16 g of the title compound (as a cis/trans mixture). 

w c) 2-(4-cis-Ethoxycarbonylcyclohexyl)-4,6-dichloroquinazonne 

20 ml of phosphorus oxychloride was added to 1.0 g of the compound prepared in the step (b). The 
obtained mixture was heated under reflux for 2 hours and concentrated. 50 ml of chloroform was added to 
the residue to form a solution, which was poured into a saturated aqueous solution of sodium hydrogencar- 

15 bonate cooled with ice. The chloroform layer was recovered and the aqueous layer was extracted with 30 
ml of chloroform. The chloroform layers were combined, washed with a saturated aqueous solution of 
sodium chloride, dried over magnesium sulfate, and filtered through a silica gel bed. The silica gel was 
washed with 10% ethyl acetate/hexane. The washings and the filtrate were combined and concentrated. The 
residue was subjected to silica gel column chromatography with 5% ethyl acetate/hexane to give 145 mg of 

20 the title compound. 

• NMR 5 (CDCI 3 ) ; 

1.28(3H, t, J = 7.2Hz), 1.69~1.78(2H, m), 1.92~2.02(2H, m), 2.05-2.21 (4H, m), 2.61~2.68(1H, m), 
3.05-3.13(1 H, m), 4.17(2H, q, J = 7.2Hz), 7.83(1H, dd, J = 9.2Hz, 2.4Hz), 7.94(1H, d, J = 9.2Hz), 8.19- 
(1H, d, J = 2.4Hz) 

25 Simultaneously, 470 mg of 2-(4-trans-ethoxycarbonylcyclohexyl)-4,6-dichloroquinazoline was obtained 
as a more highly polar component. 

• NMR 8 (CDCI3) ; 

1.28(3H, t, J = 7.2Hz), 1 .57-1 .69(2H, m), 1.71~1.84(2H, m), 2.13~2.24(4H, m), 1.41(1H, tt, 
J = 12.2Hz, 3.5Hz), 2.99(1 H, tt, J = 12.2Hz, 3.5Hz), 4.15(2H, q, J = 7.2Hz), 7.84(1 H, dd, J = 9.2Hz, 
30 2.4Hz), 7.94(1 H, d, J = 9.2Hz), 8.20(1 H, d, J = 2.4Hz) 

d) 2-(4-cis-Ethoxycarbonylcyclohexyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 

A mixture comprising 145 mg of the compound prepared in the step (c), 80 mg of 3,4-methylenediox- 
35 ybenzylamine, 20 ul of triethylamine and 5 ml of isopropyl alcohol was maintained at 80 °C for 3 hours to 
conduct a reaction. The reaction mixture was concentrated and extracted with ethyl acetate/water. The ethyl 
acetate layer was washed with water and a saturated aqueous solution of sodium chloride, dried over 
anhydrous magnesium sulfate, and concentrated. The residue was subjected to silica gel column 
chromatography with 15% ethyl acetate/hexane to give 190 mg of the title compound. 
40 • NMR 5 (CDCI3) ; 

1.25(3H, t, J = 7.2Hz), 1.66-1.75(2H, m), 1 .84~1.72(2H, m), 2.05~2.23(4H, m), 2.60-2.66(1 H, m), 
2.85-2.93(1 H, m), 4.15(2H, q, J = 7.2Hz), 4.74(2H, d, J = 5.6Hz), 5.72(1 H, t, J = 5.6Hz), 5.96(2H, s), 
6.79(1 H, d, J = 8.0Hz), 6.85-6.90(2H, m), 7.58-7.62(2H, m), 7.74(1 H, d, J = 9.6Hz) 

45 e) 2-(4-cis-Carboxycyclohexyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 

25 ml of ethanol and 2 ml of a 1N aqueous solution of sodium hydroxide were added to the compound 
prepared in the step (d). The obtained mixture was maintained at 60 0 C for 8 hours and thereafter heated 
under reflux for 3 hours to conduct a reaction. The reaction mixture was cooled to room temperature, 
50 followed by the addition of 2 ml of 1N aqueous hydrochloric acid. The resulting mixture was partially 
concentrated to precipitate crystals. The crystals were recovered by filtration, washed with water and diethyl 
ether, and vacuum-dried over phosphorus pentaoxide to give 1 38 mg of the title compound. 

• molecular formula; C23H22CIN3O4 

• yield(%);77 

55 • m.p.CC); 152-153 

• Mass m/e; 440 (M + 1) 

• NMR 5 (DMSO-de) ; 

1.54~1.64(2H, m), 1.66-1 .76(2H, m), 1.89-2.02(4H, m), 2.69-2.77(1 H, m), 4.63(2H, d, J = 5.6Hz), 
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5.96(2H, s), 6.84(1 H. d, J = 8.0Hz) 6.89(1 H, dd, J = 8.0Hz, 1.6Hz) t 6.95(1 H, d. J = 1.6Hz), 7.63(1 H, d, 
J = 8.8Hz), 7.71 (1H, dd, J = 8.8Hz, 2.4Hz), 8.36(1 H, d, J = 2.4Hz), 8.71 (1H, t, J = 5.6Hz) 

Example 297 

2-(4-trans-Carboxycyclohexyl)-4-(3,4-methylenedioxybenz 




a) 2-(4-trans-Ethoxycarbonylcyclohexyl)-4-(3,4-methylenedioxyb8nzyl)annino-6-chloroquinazoline 

145 mg of the trans isomer prepared in the step (c) of Example 296 was treated in a similar manner to 
that of the step (d) of Example 296 to give 180 mg of the title compound. 

• NMR 5 (CDCI 3 ) ; 

1.27(3H, t, J = 7.2Hz), 1 .54~1.67(2H, m), 1 .70-1 .83(2 H, m), 2.08-2.1 7(4H, m), 2.39(1 H, tt, 
J = 12.2Hz, 3.2Hz), 2.79(1 H, tt, J = 12.2Hz, 3.2Hz), 4.14(2H, q, J = 7.2Hz), 4.76(2H, d, J = 5.5Hz), 5.82- 
(1H, t, J = 5.5Hz), 5.96(2H, s), 6.79(1 H, d, J = 7.9Hz), 6.86(1 H, dd, J = 7.9Hz, 1.6Hz), 6.90(1 H, d, 
J = 1.6Hz), 7.59~7.63(2H, m), 7.73(1 H, d, J=7.9Hz) 

b) 2-(4-Trans-carboxycyclohexyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 

The compound prepared in the step (a) was hydrolyzed in a similar manner to that of the step (e) of 
Example 296 to give 163 mg of the title compound. 

• molecular formula; C23H22CIN3O* 

• yield(%);96 

• m.p.(°C); 245- 246 

• Mass m/e; 440 (M + 1) 

• NMR 6 (DMSO-ds) ; 

1.38~1.50(2H, m), 1.55-1 .68(2H, m), 1 .94-2.04(4H, m), 2.34(1 H, tt, J = 11.9Hz, 3.1Hz), 2.60(1 H, tt, 
J = 11.9Hz, 3.1Hz), 4.66(2H, d, J = 5.7Hz), 5.97(2H, s), 6.85(1 H, d, J = 8.1 Hz), 6.88(1 H, dd, J = 8.1 Hz, 
1.5Hz), 6.98(1 H, d, J = 1.5Hz), 7.63(1 H, d, J = 9.0Hz), 7.72(1 H, dd, J = 9.0Hz, 2.4Hz), 8.37(1 H, d, 
J = 2.4Hz), 8.71 (1H, brt, J = 5.7Hz), 12.04(1 H, s) 
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Example 298 

2-(4Mrans-Carboxycyclohexyl)-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



w 




a) 4-(4>methoxycarbonylcyclohexanecarbonyl)amoinobenzene-1,3~dicarboxamide 

20 5.1 g of 4-methoxycarbonylcyclohexanecarbonyl chloride was added to a mixture comprising 3.6 g of 4- 
aminobenzene-1 ,3-dicarboxamide, 5 ml of N.N-dimethylaniline and 50 ml of tetrahydrofuran at room 
temperature. The obtained mixture was reacted as such overnight, followed by the addition of water. The 
crystals thus precipitated were recovered by filtration, washed with water and diethyl ether, and dried to 
give 5.77 g of the title compound. 

25 

b) 2-(4-Methyoxycarbonylcyclohexyl)-6-carbamoylquinazolin-4-one 

5.7 g of the compound prepared in the step (a) was suspended in 200 ml of methanol, followed by the 
addition of 1.84 g of potassium t-butoxide. The obtained mixture was reacted at room temperature 
30 overnight, followed by the addition of water. The resulting mixture was acidified with concentrated 
hydrochloric acid to precipitate crystals. The crystals were recovered by filtration, washed with water and 
diethyl ether, and dried to give 5.04 g of the title compound. 

c) 2'(4>trans-lv1ethoxycarbonylcyclohexyl)-4-chloro-6-cyanoquinazoline 

35 

A mixture comprising 2.0 g of the compound prepared in the step (b), 2.0 g of lithium chloride and 40 
ml of phosphorus oxychloride was heated under reflux for 6 hours and filtered to remove insolubles. The 
filtrate was concentrated and the residue was subjected to silica gel column chromatography with 10% ethyl 
acetate/hexane, whereby the trans isomer was separated from the cis isomer. 180 mg of the title compound 
40 was obtained. 

• NMR 5 (CDCI 3 ) ; 

1.57~1.70(2H, m), 1.72~1.84(2H, m), 2.12~2.26(4H, m), 2.43(1H, tt, J = 12.3Hz, 3.2Hz), 3.03{1H, tt, 
J = 11.9Hz, 3.0Hz), 3.71 (3H, s), 8.04(1 H, dd, J = 8.8Hz, 1.6Hz), 8.08(1 H, dd, J = 8.8Hz, 0.5Hz), 8.62(1 H, 
dd, J = 1.6Hz, 0.5Hz) 

45 

d) 2-(4-trans-Methoxycarbonylcyclohexyl)-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 

A mixture comprising 180 mg of the compound prepared in the step (c), 100 mg of 3,4-methylenediox- 
ybenzylamine, 200 ul of triethylamine and 5 ml of isopropyl alcohol was maintained at 80 ° C for one hour to 
so conduct a reaction. The reaction mixture was concentrated and extracted with ethyl acetate/water. The ethyl 
acetate layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous 
magnesium sulfate, and concentrated. The residue was subjected to silica gel column chromatography with 
10% ethyl acetate/benzene to give 157 mg of the title compound. 

• NMR 5 (CDCb) ; 

55 1.55~1.68(2H, m), 1 .70-1 .82(2H, m), 2.1 0-2.1 8(4H, m), 2.42(1 H, tt, J = 12.3Hz, 3.2Hz), 2.81 (1H, tt, 

J = 11.9Hz, 3.0Hz), 3.70(3H, s), 4.78(2H, d, J = 5.5Hz), 6.96(2H, s), 6.20(1 H, t, J = 5.5Hz), 6.80(1 H, d, 
J = 7.9Hz), 6.88(1 H, dd, J = 7.9Hz, 1.6Hz), 6.90(1 H, d, J = 1.6Hz), 7.82(2H, s), 8.11(1H, s) 



198 



EP 0 607 439 A1 



e) 2-(4-trans-Carboxycyclohexyl)-4-(3,4-methylenedioxy benzyl)amino-6-cyanoquinazoline 

A mixture comprising 157 mg of the compound prepared in the step (d), 1 ml of a 1N aqueous solution 
of sodium hydroxide, 3 ml of methanol and 6 ml of tetrahydrofuran was reacted at room temperature for 24 
5 hours. 1 ml of 1N hydrochloric acid and 5 ml of water were added to the reaction mixture in this order to 
precipitate crystals. The crystals were recovered by filtration, washed with water, and dried to give 138 mg 
of the title compound. 

• molecular formula; C2*H 2 2Na04 

• yield(%);91 

70 • m.p.(-C); 269- 270 

• Mass m/e; 431 (M + 1) 

• NMR 5 (DMSO-ds) ; 

1.38~1.50(2H, m), 1 .55~1.68(2H, m), 1 .95~2.04(4H, m), 2.24(1 H, tt, J = 11.9Hz, 3.1Hz), 2.63(1 H, tt, 
J = 11.9Hz, 3.1Hz), 4.68(2H, d, J = 5.7Hz). 5.97(2H, s), 6.86(1 H, d, J = 7.9Hz), 6.90(1 H, dd, J = 7.9Hz, 
75 1 .5Hz), 6.99(1 H, d, J = 1 .5Hz), 7.71 (1 H, d, J = 8.8Hz), 

8.01 (1 H, dd, J = 8.8Hz, 1 .6Hz), 8.82(1 H, d, J = 1 .6Hz), 8.95(1 H, t, J = 5.7Hz) 

Example 299 

20 2"Carbamoylmethyl-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



25 




0 



a) 2-Ethoxycarbonylmethyl-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline 

35 

The title compound was prepared in a similar manner to that of Example 296. 
• NMR 6 (CDCI3) ; 

1.27(3H, t, J = 7.1 Hz), 3.93(2H, s), 4.22(2H, q, J = 7.1 Hz), 4.71 (2H, d, J = 5.5Hz), 5.83(1 H, t, 
J = 5.5Hz), 5.96(2H, s), 6.78(1 H, d, J = 7.9Hz), 6.85(1 H, dd, J = 7.9Hz, 1.6Hz), 6.89(1 H, d, J = 1.6Hz), 
40 7.60-7.65(2H, m), 7.74(1 H, d, J = 9.0Hz) 

b) 2-Carbamoylmethyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 

A mixture comprising 200 mg of the compound prepared in the step (a) and 20 ml of ethanol was 
45 cooled with ice. Ammonium gas was introduced into the resulting mixture to saturate the mixture therewith. 
The resulting mixture was gradually brought to room temperature and reacted for 3 days. The reaction 
mixture was concentrated and the residue was subjected to silica gel column chromatography with 0 to 
20% ethanol/ethyl acetate to give 24 mg of the title compound. 
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Example 300 

2-(4"Cyanopiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



10 



15 




75 ml of thionyl chloride and 150 ml of acetonitrile were added to 3.8 g (0.0086 mol) of 2-(4- 
20 carbamoylpiperidino)-4-(3,4-methylenedioxybenzyl) amino-6-chioroquinazoline. The mixture thus obtained 
was heated under reflux for one hour. The reaction mixture was distilled under a reduced pressure to 
remove the solvent. A saturated aqueous solution of sodium hydrogencarbonate and triethylamine were 
added to the residue and the resultant mixture was etracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, 
25 filtered and distilled under a reduced pressure to remove the solvent. The obtained residue was purified by 
a silica gel column chromatography (ethyl acetate-n-hexane) and recrystallized from chloroform-n-hexane to 
give 3.1 g of the title compound. 

• molecular formula; C22H20CIN5O2 

• yield(%);85 

30 • m.p.CC); 169-170 

• NMR 5 (CDCI3); 

1.88 (2H,m), 1.95 (2H, m), 2.87 (1H, m), 3.73 (2H, m), 4.25 (2H, m), 4.67 (2H, d, J = 5.6Hz), 5.65 
(1H, t, J = 5.6Hz), 5.97 (2H, s), 6.79 (1H, d, J = 8.0Hz), 6.84 ((1H, dd, J = 8.0Hz t 1.6Hz), 6.87 (1H, d, 
J = 1.6Hz), 7.39 (1H, d, J = 8.8Hz), 7.44 (1H, d, J = 2.4Hz), 7.46 (1H, dd, J=8.8Hz, 2.4Hz) 

35 

Example 301 

2-C4-(1H-tetrazol-5-yl)piperidinol-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 



45 



50 




10 ml of toluene was added to a mixture comprising 0.50 g (0.0012 mol) of 2-(4-cyanopiperidino)-4-(3,4- 
methylenedioxybenzyl)amino-6-chloroquinazoline and 0.50 g (0.0024 mol) of trimethyl stannylazide. The 
mixture thus obtained was heated under reflux for two days. The reaction mixture was distilled under a 
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reduced pressure to remove the solvent. The residue was suspended in 10 ml of ethanol, followed by the 
addition of 10 ml of 1N hydrochloric acid. The mixture thus obtained was stirred at room temperature for 
several hours. The mixture was filtered to recover the crystal. The crystal was washed with water and air- 
dried to give 0.60 g of the title compound. 
5 • molecular formula; C22H 2 iCIN 8 02^ HCl 

• yield(%); quantitative 

• m.p.CC); 212- 214 

• Mass m/e; 465 (M + 1) + 

• NMR 6 (DMSO-d 6 ); 

to 1.80 (2H,m), 2.17 (2H, m), 3.45 (2H, m), 4.62 (2H, m), 4.69 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.86 

(1H, d, J = 7.6Hz), 6.91 ((1H, dd, J = 7.6Hz, 1.6Hz), 7.01 (1H, d, J = 1.6Hz), 7.84 (1H, dd, J = 8.8Hz, 
1.6Hz), 7.88 (1H, d, J = 8.8Hz), 8.51 (1H, d, J = 1.6Hz), 10.13 (1H, brs), 12.28 (1H, brs) 

Example 302 

75 

2'(1H-tetrazol-5-yl)-4-(3,4-methylenedioxybenzyl)aminO'6-chloroquinazoline hydrochloride 



20 



25 




The title compound was prepared in a similar manner to that of Example 301. 

• molecular formula; Ci 7 Hi 2 CIN 7 O2 • HCl 

• yield(%);37 

35 • m.p.(°C); 201 - 204 (dec.) 

• Mass m/e; 382 (MH) + 

• NMR 5 (DMSO-d 6 ); 

4.90 (2H, d, J = 5.6Hz), 5.97 (2H, s), 6.87 (1H, d, J = 8.0Hz), 6.98 ((1H, dd, J = 8.0Hz, 2.0Hz), 7.11 
(1H, d, J = 2.0Hz), 7.92 ~ 7.94 (2H, m), 8.60 (1H, 
40 d, J = 1.6Hz), 9.53 (1H, brs) 

Examples 303 to 410 

The following compounds were each prepared by any method described above. 
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Example 303 

2-Chloro-4-(3,4"methylenedioxybenzyl)amino-6-methoxy-7-cyclopenty(oxyquinazoline 



70 



75 




• molecular formula; C22H22CIN3O4 
20 • yield(%); 88 

• m.p.CC); 176- 177 

• Mass; 428 (M + 1) + 

• NMR5(CDCl 3 ); 

1.64 (2H, m), 1.82 (2H, m), 1.93 (2H, m), 2.02 (2H, m), 3.90 (3H, s), 4.74 (2H, d, J = 5.6Hz), 4.85 
25 (1H, m), 5.72 (1H, t, J = 5.6Hz), 5.96 (2H, s), 6.79 (1H, d, J = 7.6Hz), 6.79 {(1H, s), 6.87 (1H, dd, 

J = 7.6Hz, 1 .6Hz), 6.90 (1 H, d, J = 1 .6Hz), 7.1 1 (1 H, s) 
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hydrochloride 
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55 Claims 



1 A nitrogenous heterocyclic compound represented by the following genera! formula (1) or a pharmaco- 
logically acceptable salt thereof: 
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[in formula (1), ring A represents a benzene ring, a pyridine ring or a cyclohexane ring; ring B 
represents a pyridine ring, a pyrimidine ring, or an imidazole ring. 

Provided that the ring A and the ring B are combined sharing two atoms and the atoms shared may 
be either a carbon atom or a nitrogen atom. 

In the case where the ring A is a pyridine ring and that except the case where the ring B shares the 
nitrogen atom of this pyridine ring to combine therewith, the ring A is represented by 



R 1 




R 1 , R 2 , R 3 and R 4 , each of which may be the same or different from one another, represent each a 
hydrogen atom, a halogen atom, a lower alkyl group which may be substituted with a halogen atom, a 
cycloalkyl group which may be substituted, a lower alkoxy group, a hydroxyalkyl group, a nitro group, a 
cyano group, an acylamino group, a carboxyl group which may be protected, a group represented by 
the formula 



(0)„ 
-S-R 



(wherein R 7 represents a lower alkyl group, and n represents 0 or an integer of 1 to 2), or a group 
represented by the formula 

R 45 

/ 

-N 

\ 

R 46 

(wherein R 45 and R 46 , each of which may be the same or different from each other, represent each a 
hydrogen atom or a lower alkyl group; or R 45 and R 46 can form a ring which may contain another 
nitrogen atom or oxygen atom together with the nitrogen atom to which they are bonded with the 
proviso that this ring may be substituted); or, two of R\ R 2 , R 3 and R 4 may together form 
methylenedioxy, ethylenedioxy or a phenyl ring. 

R 5 represents a hydrogen atom, a halogen atom, a hydroxyl group, a hydrazino group, a lower 
alkyl group, a cycloalkyl group which may be substituted, a lower alkoxy group, a lower alkenyl group, 
a carboxyalkyl group which may be protected, a carboxyalkenyl group which may be protected, a 
hydroxyalkyl group, a carboxyl group which may be protected, a group represented by the formula 
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-S-R 8 



(wherein R 8 represents a lower alkyl group, and m represents 0 or an integer of 1 to 2), a group 
represented by the formula -O-R 9 (wherein R 9 represents a hydroxyalkyl group which may be 
protected, a carboxyalkyl group which may be protected or a benzyl group which may be substituted), 
a group represented by the formula 



(wherein R 23 represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl 
group or a hydroxyalkyloxy group), a heteroaryl group which may be substituted, a 1 ,3-benzdioxolyl 
group which may be substituted, a 1 ,4-benzdioxyl group which may be substituted, a 1 ,3-benzdiox- 
olylalkyl group which may be substituted, a 1 ,4-benzdioxylalkyl group which may be substituted, a 
group represented by the formula -C(R 24 ) = X [wherein X represents an oxygen atom, a sulfur atom or a 
group represented by the formula = N-R 10 (wherein R 10 represents a hydroxyl group, a cyano group or 
a carboxyalkyloxy group which may be protected); and R 24 represents a hydrogen atom or a lower 
alkyl group], or a group represented by the formula -NR n R 12 (wherein R 11 and R 12 , each of which may 
be the same or different from each other, represent each a hydrogen atom, a lower alkyl group, a 
hydroxyalkyl group, an aminoalkyl group, a carboxyalkyl group which may be protected, an alkylcar- 
bamoyl group, a carboxyalkylcarbamoyl group which may be protected, a heteroarylalkyl group which 
may be substituted, a 1 ,3-benzoxolylalkyl group or a 1 ,4-benzdioxylalkyl group; or, further, R 11 and R 12 
can form a ring which may contain another nitrogen atom or oxygen atom together with a nitrogen atom 
to which they are bonded with the proviso that this ring may be substituted). 

R 5 represents a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a lower alkyl 
group, a lower alkoxy group, a lower alkenyl group, a 1 ,3-benzdioxolylalkyloxy group, a 1 ,4-benzdiox- 
ylalkyloxy group, a phenylalkyloxy group which may be substituted, a group represented by the 
formula 



(wherein R 13 and R u , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 13 and R u may together form 
methylenedioxy or ethylenedioxy), a group represented by the formula 






a group represented by the formula 
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a group represented by the formula 




a group represented by the formula 




(in these formulas, R 1S and R 16 , each of which may be the same or different from each other, represent 
each a hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 15 and R 16 may 
together form methylenedioxy or ethylenedioxy), a piperidne-4-spiro-2'-dioxan-1-yl group, a group 
represented by the formula 

-z-(ch,) s -(3Q w 

(wherein R 48 and R 49 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 48 and R 49 may together form 
methylenedioxy or ethylenedioxy; and Z represents a sulfur atom or an oxygen atom), a group 
represented by the formula 




(wherein R 50 represents a hydroxyl group, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
carboxyl group which may be protected, a cyano group, a hydroxyalkyl group or a carboxyalkyl group), 
a group represented by the formula 



-N-Y-R 18 

[wherein R 17 represents a hydrogen atom, a lower alkyl group, an acyl group, a lower aikoxyalkyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group 
represented by the formula -(CH 2 ) q - (wherein q is 0 or an integer of 1 to 8), or a group represented by 
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the formula 



0 
I 



further, in the group represented by the formula -(CH 2 ) q -, when q is an integer of 1 to 8, each carbon 
atom may have 1 to 2 substituent(s); and R 18 represents a hydrogen atom, a hydroxyl group, a 
carboxyl group which may be protected, a cyano group, an acyl group, a heteroaryl group which may 
be substituted or a cycloalkyl group which may be substituted], or a group represented by the formula 

R' 1 

(wherein R 19 represents a hydrogen atom, a lower alky! group, a lower alkoxyalkyl group, an acyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; R 20 , R 21 and R 22 , each of 
which may be the same or different from one another, represent each a hydrogen atom, a halogen 
atom, a hydroxyl group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acylamino group, an alkylsul- 
fonylamino group, a hydroxyiminoalkyl group, an alkyloxycarbonylamino group, an alkyloxycarbonyloxy 
group or a heteroaryl group which may be substituted; or, further, two of R 20 , R 21 and R 22 may together 
form a saturated or unsaturated ring which may contain a nitrogen atom, a sulfur atom or an oxygen 
atom; and r represents 0 or an integer of 1 to 8)]. 

The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1 , which is represented by the following general formula (2): 




[in formula (2), R\ R 2 , R 3 , R*, R 5 and R 6 are the same as those in formula (1), respectively]. 

The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1 , which is represented by the following general formula (I): 




( i ) 



[in formula (I), R\ R 2 , R 3 and R\ each of which may be the same or different from one another, 
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represent each a hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy group, a 
hydroxyalkyl group, a cyano group, an acylamlno group, a carboxyl group which may be protected or a 
group represented by the formula 



(wherein R 7 represents a lower alkyl group; and n represents 0 or an integer of 1 to 2), or two of R\ R 2 , 
R 3 and R 4 may together form methylenedioxy, ethylenedioxy or a phenyl ring. 

R 5 represents a hydrogen atom, a halogen atom, a hydroxyl group, a hydrazino group, a lower 
alkyl group, a lower alkoxy group, a lower alkenyl group, a carboxyalkyl group which may be protected, 
a carboxyalkenyl group which may be protected, a hydroxyalkyl group, a carboxyl group which may be 
protected, a group represented by the formula 



(wherein R 8 represents a lower alkyl group, and m represents 0 or an integer of 1 to 2), a group 
represented by the formula -O-R 9 (wherein R 9 represents a hydroxyalkyl group which may be 
protected, a carboxyalkyl group which may be protected or a benzyl group), a group represented by 
the formula 



(wherein R 23 represents a hydroxyl group, a lower alkyl group, a lower alkoxy group, a hydroxyalkyl 
group or a hydroxyalkyloxy group), a heteroaryl group which may be substituted, a 1 ,3-benzdioxolyl 
group which may be substituted, a 1 ,4-benzdioxyl group which may be substituted, a 1 ,3-benzdiox- 
olylalkyl group which may be substituted, a 1 ,4-benzdioxylalkyl group which may be substituted, a 
group represented by the formula -C(R 24 ) = X [wherein X represents an oxygen atom or a group 
represented by the formula = N-R 10 (wherein R 10 represents a hydroxyl group or a carboxyalkyloxy 
group which may be protected); and R 24 represents a hydrogen atom or a lower alkyl group], or a 
group represented by the formula -NR 11 R 12 (wherein R 11 and R 12 , each of which may be the same or 
different from each other, represent each a hydrogen atom, a lower alkyl group, a hydroxyalkyl group, 
an aminoalkyl group, a carboxyalkyl group which may be protected, an alkylcarbamoyl group, a 1,3- 
benzoxolylalkyl group or a 1 ,4-benzdioxylalkyl group; or, further, R 11 and R 12 can form a ring which may 
contain another nitrogen atom or oxygen atom together with a nitrogen atom to which they are bonded 
with the proviso that this ring may be substituted). 

R 6 represents a hydrogen atom, a halogen atom, a hydroxyl group, an amino group, a lower alkyl 
group, a lower alkoxy group, a 1 ,3-benzdioxoIylalkyloxy group, a 1 ,4-benzdioxylalkyloxy group, a 
phenylalkyloxy group which may be substituted, a group represented by the formula 



(wherein R 13 and R 14 , each of which may be the same or different from each other, represent each a 
hydrogen atom, a lower alkyl group or a lower alkoxy group; or, further, R 13 and R 14 may together form 
methylenedioxy or ethylenedioxy), a group represented by the formula 



(0) B 
-S-R 8 
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a group represented by the formula 



R 1 5 




a group represented by the formula 




a group represented by the formula 




(in these formulas, R 15 and R 1& represent each a hydrogen atom, a lower alkyl group or a lower alkoxy 
group; or, further, R 15 and R 16 may together form methylenedioxy or ethylenedioxy), a piperidne-4- 
spiro-2'-dioxan-1-yl group or a group represented by the formula 

-N-Y-R 18 

[wherein R 17 represents a hydrogen atom, a lower alkyl group, an acyl group, a lower alkoxyalkyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; Y represents a group 
represented by the formula -(CH 2 ) q - (wherein q is 0 or an integer of 1 to 8), or a group represented by 
the formula 

0 
I 

-C-; 



further, in the group represented by the formula -(CH 2 ) q -, when q is an integer of 1 to 8, each carbon 
atom may have 1 to 2 substituent(s); and R 18 represents a hydrogen atom, a hydroxyl group, a 
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carboxyl group which may be protected, a cyano group, an acyl group, a heteroaryl group which may 
be substituted or a group represented by the formula 

0. 



■CO'- 



or a group represented by the formula 



,R*° 



(wherein R 19 represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; R 20 , R 2 * and R 22 , each of 
which may be the same or different from one another, represent each a hydrogen atom, a halogen 
atom, a hydroxy! group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acylamino group, an alkylsul- 
fonylamino group, a hydroxyiminoalkyl group, an alkyloxy-carbonylamino group, an alkyloxycarbonyloxy 
group or a heteroaryl group which may be substituted; or, two of R 20 , R 21 and R 22 may together form a 
saturated or unsaturated ring which may contain a nitrogen atom, a sulfur atom or an oxygen atom; and 
r represents 0 or an integer of 1 to 8)]. 

The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1 , which is represented by the following general formula (3): 

R 1 

r s y V^r 5 

R 4 

[in formula (3), R\ R 2 , R 3 , R*. R 5 and R 6 are the same as those in formula (1), respectively]. 

The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1, which is represented by the following general formula (4): 



R« 
R' I 




R*" 

[in formula (4), R\ R 2 , R 3 , R*, R 5 and R 6 are the same as those in formula (1), respectively]. 
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10 



6. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1, which is represented by the following general formula (5): 




(5) 



[in formula (5), R\ R 2 , R 3 , R 5 and R 5 are the same as those in formula (1), respectively]. 

15 7. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1, wherein R\ R 2 , R 3 and R\ each of which may be the same or different from one another, 
represent each a hydrogen atom, a cyano group, a halogen atom or a lower alkoxy group in the above 
general formula (1). 



20 8. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 1, wherein one of R\ R 2 , R 3 and R* is a cyano group, a chlorine atom or a methoxy group in the 
above general formula (1). 

9. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
25 claim 3, wherein R\ R 2 , R 3 and R*. each of which may be the same or different from one another, 

represent each a hydrogen atom, a cyano group, a halogen atom or a lower alkoxy group in the above 
general formula (I). 

10. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
30 claim 3, wherein one of R\ R 2 , R 3 and R 4 is a cyano group, a chlorine atom or a methoxy group in the 

above general formula (I). 

11. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 2 is a cyano group in the above general formula (I). 

35 

12. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 2 is a halogen atom in the above general formula (I). 

13. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
40 claim 3, wherein R 2 is a chlorine atom in the above general formula (I). 

14. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 2 is a lower alkoxy group in the above general formula (I). 

45 15. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 2 is a methoxy group in the above general formula (I). 

16. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 5 is a group represented by the formula -NR 11 R 12 (wherein R 11 and R 12 , each of 

50 which may be the same or different from each other, represent each a hydrogen atom, a lower alkyl 
group, a hydroxyalkyl group, an aminoalkyl group, a carboxyalkyl group which may be protected, an 
alkylcarbamoyl group, a 1 ,3-benzdioxolylalkyl group or a 1 ,4-benzdioxylalkyl group, or further R 11 and 
R 12 may form a ring which may contain another nitrogen atom and/or oxygen atom together with the 
nitrogen atom to which they are bonded, and which may be substituted) in the above general formula 

55 (I). 



17. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 6 is a group represented by the formula 
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R 11 



-N-(CH,) r -f 




(wherein R 19 represents a hydrogen atom, a lower alkyl group, a lower alkoxyalkyl group, an acyl 
group, a carboxyalkyl group which may be protected or a hydroxyalkyl group; R 20 , R 21 and R 22 , each of 
which may be the same or different from one another, represent each a hydrogen atom, a halogen 
atom, a hydroxy group, an amino group, a nitro group, a lower alkyl group, a lower alkoxy group, a 
lower alkoxyalkyl group, a lower alkenyl group, an acyl group, an acylamino group, an alkylsul- 
fonylamino group, a hydroxyiminoalkyl group, an alkyloxycarbonylamino group, an alkyloxycarbonyloxy 
group or a heteroaryl group which may be substituted, or two of R 20 , R 21 and R 22 may together form a 
saturated or unsaturated ring which may contain a nitrogen atom, a sulfur atom or an oxygen atom; and 
r represents 0 or an integer of 1 to 8) in the above general formula (I). 

18. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 5 is a group represented by the formula 



(wherein R 60 represents a hydroxyl group which may be protected, a cyano group, a halogen atom, a 
lower alkyl group, a lower alkoxy group, a carboxyl group which may be protected, a hydroxyalkyl 
group, a carboxyalkyl group or a heteroaryl group) in the above general formula (I). 

19. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 5 is a group represented by the formula: 



(wherein R 6 1 represents a carboxyl group which may be protected or a heteroaryl group) in the above 
general formula (I). 

20. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 5 is a group represented by the formula 



(wherein R 61 represents a carboxyl group which may be protected; and u represents 3 or 4) in the 
above general formula (I). 

21. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R G is a group represented by the formula 





CH 



3 



-N-(CH 2 ) r R 61 
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- NHCH, <X 0 > 

in the above general formula (I). 

22. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R 6 is a group represented by the formula 




in the above general formula (I). 

23. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R\ R 3 and R 4 are hydrogen atoms; R 2 is a chlorine atom; R 5 is a group represented 
by the formula 




and R 6 is a group represented by the formula 



- NKCH! tX 0 > 

in the above general formula (I). 

24. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R\ R 3 and R 4 are hydrogen atoms; R 2 is a cyano group; R 5 is a group represented by 
the formula 




and R 6 is a group represented by the formula 
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in the above general formula (I). 

25. The nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set forth in 
claim 3, wherein R\ R 3 and R 4 are hydrogen atoms; R 2 is a cyano group; R 5 is a group represented by 
the formula 

CHo 

1 61 
-N-(CH 2 ) U -R 51 

(wherein R G 1 represents a carboxyl group which may be protected); and R G is a group represented by 
the formula 




in the above general formula (I). 

26. A preventive or therapeutic agent for diseases for which a phosphodiesterase-inhibitory action is 
efficacious, which contains the nitrogenous heterocyclic compound and/or the pharmacologically 
acceptable salt thereof as set forth in claims 1 or 3 as the active ingredient. 

27. A preventive or therapeutic agent for diseases for which a cyclic-GMP phosphodiesterase-inhibitory 
action is efficacious, which contains the nitrogenous heterocyclic compound and/or the pharmacologi- 
cally acceptable salt thereof as set forth in claims 1 or 3 as the active ingredient. 

28. A preventive or therapeutic agent for ischemic heart diseases, which contains the nitrogenous 
heterocyclic compound and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 
3 as the active ingredient. 

29. A preventive or therapeutic agent for angina pectoris, which contains the nitrogenous heterocyclic 
compound and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 3 as the 
active ingredient. 

30. A preventive or therapeutic agent for hypertension, which contains the nitrogenous heterocyclic 
compound and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 3 as the 
active ingredient. 

31. A preventive or therapeutic agent for heart failure, which contains the nitrogenous heterocyclic 
compound and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 3 as the 
active ingredient. 

32. A preventive or therapeutic agent for asthoma, which contains the nitrogenous heterocyclic compound 
and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 3 as the active 
ingredient. 

33. A drug composition comprising a therapeutic effective amount of the nitrogenous heterocyclic com- 
pound and/or the pharmacologically acceptable salt thereof as set forth in claims 1 or 3, and a 
pharmacologically acceptable filler. 

34. A use of the nitrogenous heterocyclic compound or the pharmacologically acceptable salt thereof as set 
forth in claims 1 or 3 to prepare a therapeutic agent for diseases for which phosphodiesterage-inhibitory 
action is efficacious. 
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35. A treating method for a disease which comprises administering a therapeutic effective amount of the 
nitrogenous heterocyclic compound and/or the pharmacologically acceptable salt thereof as set forth in 
claims 1 or 3 to a patient suffering from a disease for which phosphodiesterase-inhibitory action is 
efficacious. 
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